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ABSTRACT OF THE STUDY  
 
 
In South Africa, on-going concerns surrounding the development of learners’ literacy, 
mathematics and science skills are evident and drive various research studies in this 
field. International studies and assessments, such as the Trends in International 
Mathematics and Science Study (TIMSS) and the Progress in International Reading 
Literacy Study (PIRLS) show major differences in the proficiency levels of learners in 
South Africa in comparison with their international counter parts. 
 
To date, however, the more comprehensive international standardised assessment 
called the Programme for International Student Assessment (PISA), has not been 
administered in South Africa.   
 
The main aim of this research study was to investigate and scientifically explore the real 
situation in terms of language, mathematics and science literacy knowledge and skills of 
Grade 9 learners in South Africa and to draw a comparison between Grade 9 learners 
from secondary schools in the Port Elizabeth district in South Africa and their 
international counterparts, using the PISA standardised international assessment. In 
addition, the aim of the study was to determine the actual language, mathematics and 
science literacy skills and knowledge acquired by participants in this study.  
 
Quantitative data collection was done by administering a modified version of the 
Program for International Student Assessment (PISA) to learners from eight schools in 
Port Elizabeth, supplemented with questionnaires completed by participating learners 
and school principals. Findings revealed that the South African learners sampled, 
ranked in the bottom percentile of participating countries in reading, mathematics and 
science. The study also exposed the glaring inequalities still prevalent in South African 
education today, 17 years into democracy. The implications point to a serious 
investigation into the societal and political factors responsible for the discrepancies in 
the South African educational system at present. 
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1.2    INTRODUCTION  
 
In the last two decades, teachers in South Africa have faced considerable changes to the 
education system, as well as major changes to the curriculum. These changes were 
imposed by government, by means of new policies, such as Curriculum 2005, and 
Curriculum Assessment Policy Statements (CAPS). The national Department of Education 
has successfully produced many policy (and curricular) documents, but has been less 
successful in implementing these documents in schools. To add to the difficulties of 
implementation, there are still marked discrepancies between schools in South Africa. Even 
after almost 19 years of democratic government, schools that were previously designated 
for white learners only are still very different from schools that were disadvantaged under 
the apartheid regime.  
 
Johnson, Monk & Hodges (2000) are of the opinion that South Africa effectively still has 
separate education systems operating within the country, in light of the stark differences 
which persist in teacher education and education provision.  
 
Fleisch (2007) reflects on this in his description of South Africa as consisting of two nations. 
Howie (2001) expresses the same sentiments in her analysis of the country as being both a 
developed country and a developing country with regard to its education system. 
 
In South Africa, ongoing concerns surrounding the development of learners’ literacy and 
mathematical and scientific skills drive the literacy teaching and learning research 
landscape. Concerns regarding literacy skills among learners have been raised at different 
levels by various authors. For instance, Bloch (1999) and Lessing & De Witt   (2005) raise 
concerns associated with learners’ development of basic literacy skills at Foundation 
Phase, while Matjila & Pretorius   (2004) and Pretorius & Ribbens   (2005) raise concerns 
about learners’ acquisition of more advanced literacy skills in high school. Concerns about 
the development of the advanced literacy and language skills needed for tertiary level 
education are expressed by Pretorius (2002). All of these levels of literacy skills acquisition 
have been reflected on in local research by Howie (2001). 
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 1.3 BACKGROUND TO AND MOTIVATION FOR THE STUDY 
 
The researcher was fortunate to work in Saudi Arabia for 11 years, from 2001 to May 2012. 
During this period, he worked with teachers and learners from all over the world gaining 
first hand insight into their literacy skills and knowledge.  He has two sons who attended 
school in Saudi Arabia, and this gave him the opportunity to make comparisons between 
his sons and learners from other countries. It became clear that, although the researcher’s 
own sons fared better in languages, they were outperformed in mathematics and science. It 
should be noted that these are only informal observations, and that no formal assessments 
were conducted to reach these conclusions.  
 
Smit (2002:17) remarks that 27 April 1994 marked a turning point in South Africa’s history, 
with the birth of the first democratic state. This transformation hailed a shift in political 
discourse, from a context of resistance and domination to reconciliation and democracy. 
The enactment of the South African Schools Act in October 1996 sowed the seeds for 
transformation in the country’s education system. For the first time in the history of South 
Africa, the country had one unitary education system and schooling that was compulsory 
for all children between the ages of 6 and 15 and open to all children, regardless of race. 
These reforms initiated a process of desegregated schooling.  
 
Curriculum change in post-apartheid South Africa started immediately after the elections in 
1994, when the National Education and Training Forum began a process of curriculum 
revision and subject rationalisation. The purpose of this process was mainly to lay the 
foundation for a single national core syllabus. Besides rationalising and consolidating 
existing syllabi, curriculum developers in the National Education and Training Forum 
removed overtly racist and insensitive language from syllabi. For the first time, curriculum 
decisions were made in a participatory and representative manner. However, the National 
Education and Training Forum process was not a curriculum development process, nor 
was it intended to be one (Arnolds 2006:22).  
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As previously mentioned, many new education policies were adopted after the first 
democratic election of 1994. Kraak & Young   (2000:2) list a number of education initiatives 
introduced by the ANC government immediately after 1994, which are mentioned below:  
• integrated education and training; 
• a unified national Department of Education; 
• a single Further Education and Training (FET) band incorporating both senior 
secondary schooling and technical colleges; 
• a single nationally coordinated system of Higher Education and Training (HET); 
and 
•  a single National Qualifications Framework (NQF) regulated by a single 
qualifications authority, known as the South African Qualifications Authority 
(SAQA). 
 
Kraak & Young   (2000:2) mention that it is widely recognised that the major priority of the 
second ANC-led government, which was elected in April 1999, was the implementation of 
policies.  
 
Some of these policies include initiatives such as 
• the National Strategy for Higher Education; 
• a review of Curriculum 2005; 
• a review of the National Qualifications Framework; 
• the National Skills Development Strategy; 
• the Human Resources Development Strategy; and 
• a new programme for work-based training (known as learnerships). 
 
It can be argued that the above-mentioned initiatives were designed with noble intentions, 
such as the overall improvement of education in South Africa. However, recent reports, 
which will be highlighted in this study, indicate that the desired effects of these initiatives 
were not achieved, and that investigation is required.  
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Since the transition to democracy in 1994, education in South Africa has been riddled with 
reports of learners performing extremely poorly in literacy and numeracy tests. Reddy et al. 
(2006) conducted the Trends in International Mathematics and Science Study (TIMSS) in 
2003 for the Human Sciences Research Council (HSRC). According to the findings of this 
study, South Africa had the lowest performance of school learners in mathematics and 
science of the 50 participating countries. While the international average score for 
mathematics was 467, learners from South Africa scored 264. Similarly, the international 
average score for science was 474, with learners from South Africa scoring only 244.  
 
The same sentiments were recently expressed by the Congress of South African Trade 
Unions (COSATU) general secretary, Zwelinzima Vavi. He said that the country was unable 
to compete with many African states on basic survival skills, and that Zimbabweans that 
have moved to South Africa simply outperform their South African counterparts on many 
fronts. According to Vavi (News24 2009), this reflects the superior education that 
Zimbabweans receive in comparison with South Africans.  
 
Jansen (2008:2) weighs in on the issue of underperforming learners by stating:  
 
Those who write the final examination at the end of 12 years often do not pass or 
pass well enough to enter university. Research indicates a massive failure to 
achieve among young learners in literacy and numeracy in the early grades. The link 
between access and success is therefore very weak in South Africa’s schools, 
compared to less well-funded school systems in the southern African region. 
 
To illustrate the point of underperforming learners, Caiphus Khosana reported in a 
newspaper article published in The Star on 27 August 2009: 
 
Four out of five Grade 6 pupils cannot read or write at the required level. Tests 
conducted in 2001 and in 2004, as well as yearly assessments of pupils in Grade 6, 
have produced shocking results for the Department of Basic Education. Annual 
national assessments conducted in all primary schools show that only one in five 
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Grade 6 pupils achieves the average score of 50 percent and above in numeracy 
and literacy tests. Similar assessments show that only two in every five Grade 3 
pupils meet the required levels when tested. There’s a real reason to be concerned 
about Grade 6. Something is not going right and needs to be addressed. Grade 3 
and 6 pupils in the Eastern Cape, Limpopo and North West were the worst 
performers in language, mathematics and natural sciences.  
 
Mbanjwa & Kassiem    (The Star 2007: 2) report that the South Africa’s former Minister of 
Education, Naledi Pandor, claims that “the Education Department’s decision not to take 
part in an international mathematics examination was purely educational and had nothing 
to do with trying to avoid being embarrassed”. While Pandor did not deny that learners in 
South Africa were behind learners in other countries in mathematics, she said that there 
were interventions that the department was implementing to rectify this. Pandor has since 
been replaced as national Minister of Basic Education by Angie Motshekga, who 
immediately after her appointment established a ministerial committee to review the 
implementation of the National Curriculum Statement. A discussion of the finding of the 
ministerial committee will be given in Chapter 2 of this study.  
 
The McKinsey report, released in 2010, reveals that in the Western Cape, from which the 
sample for South Africa was taken, both educators and the public were shocked that the 
pass rate for literacy tests was only 36 percent in Grade 3 and just 29 percent in Grade 6. 
Not only were these results surprisingly poor, but the results got progressively worse as 
learners got older. These findings indicate that there still does not seem to be any 
improvement in the general literacy and skills of learners in South Africa. The 2012 Annual 
National Assessment (ANA) results showed that Grade 9 learners scored an abysmal 12.7 
national average in mathematics as reported by Mbabela (2012). The ANA results however 
were not segregated  into gender, race, school type etc. and can thus not pinpoint exactly 
where the flaws in the South African education system lie. This study will attempt among 
others to provide some insight into the segregated nature of the results as it will analyse 
results in terms of race, gender, school types, etc. 
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Various international studies and assessments, such as the Trends in International 
Mathematics and Science Study (TIMSS) and the Progress in International Reading 
Literacy Study (PIRLS) (see Chapter 2), have shown major differences in the proficiency 
levels of learners in South Africa with regard to mathematics and science literacy. To date, 
no detailed analysis of this phenomenon, using an international standardised test, has been 
conducted in South Africa. 
 
An in-depth analysis of a sample of secondary schools from Port Elizabeth district will 
therefore contribute significantly to the body of knowledge in this field, and may provide 
results that can inform future curriculum development and implementation. This study will 
report statistical findings gathered from the administration of an international standardised 
assessment called the Programme for International Student Assessment (PISA). 
Schleicher & Tamassia    (2003:3), who were tasked with preparing the report for PISA 
2003, formulated the following ideas regarding PISA: 
 
PISA assesses to what extent learners near the end of compulsory education have 
acquired some of the knowledge and skills that are essential for full participation in 
society. In all the three-year cycles, the domains of reading, mathematical and 
scientific literacy are covered not merely in terms of mastery of the school 
curriculum, but in terms of important knowledge and skills needed in adult life. It was 
developed by the Organisation for Economic Co-operation and Development 
[OECD] to measure how well students at age 15, and therefore at the end of 
compulsory schooling, are prepared to meet the challenges of today’s society. 
These skills reflect the ability of learners to continue learning throughout their lives 
by applying what they learned in school to non-school environments, evaluating their 
choices and making decisions. 
 
Looking at assessment results in isolation would do a disservice to participants and may 
lead to unfair generalisations when interpreting results. For this reason, PISA included 
several items in the student and school questionnaires, such as learners’ attitudes towards 
school in general, home and school resources, the influence of parents, and the living 
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conditions of learners, among other things. In the PISA 2000 report, Schleicher et al. 
(2001:99-114) present the following findings with regard to learners’ interests and 
engagement in learning, as well as their ability to organise the learning process: 
• Motivation and engagement are central to lifelong learning, and learning autonomy 
can be nurtured at school; 
• Subject interest can affect learning engagement; 
• A positive attitude to reading leads to higher performance; 
• Only a minority of students see mathematics as important for their future; 
• The fact that interest can vary across different subjects indicates that it may be 
related to the way learning takes places; 
• Many learners read only when they have to and consider reading to be a waste of 
time; 
• In most of the countries surveyed, keen readers outperformed learners that reported 
low levels of engagement; 
• A substantial minority of learners do not spend time reading for enjoyment; 
• Education systems should strive to create a learning environment that encourages 
reading beyond just at school; 
• In many countries, large numbers of learners have negative attitudes towards school 
and on average perform poorer than learners with more positive attitudes;  
• Negative attitudes to school do not necessarily cause low achievement, but they are 
undesirable and can hinder future learning; 
• The use of strategies to manage personal learning is positively linked to 
performance; 
• Learners need to both memorise new information and understand how it relates to 
their prior knowledge; and 
• Schools should help learners to develop strategies for managing their own learning. 
 
Schleicher et al. (2001:139-143) looked at the relationship between learners’ background 
and their performance and concluded that: 
• Parental occupation is a measure of socio-economic status and influenced learners’ 
aspirations and attitudes; 
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• Learners whose parents have higher-status jobs on average showed higher 
performance in literacy; 
• Differences in performance hindered economic and social mobility from one 
generation to the next; and 
• Generally, learners from wealthier families tend to perform better than their less 
wealthy counterparts. 
 
The researchers that administered PISA asked learners about possessions in their homes 
related to classical culture, such as literature and art. The findings were as follows:  
• Within the countries surveyed, the quarter of the learners that had the most cultural 
possessions in their homes had very high scores; and 
• Learners that participated in cultural activities more frequently had higher literacy 
scores (Schleicher et al. 2001:144-146).  
 
Next, the researchers that administered PISA asked learners to indicate how frequently 
they interacted or communicated with their parents in discussing political and social issues, 
books, films, television programmes, how often they listened to music together, how often 
they discussed how well the learner was doing at school, how often they ate the main meal 
together, and how often they spent time just talking. The findings were once again reported 
by Schleicher et al. (2001:139-143):  
• Results were better for those communicating more on cultural matters. 
 
Finally, learners were asked about parental education and family structure. The findings are 
as follows:    
• A high parental level of education can contribute to a supportive home environment; 
• The mother’s level of secondary education was positively associated with learner 
performance, with particularly low performance having been recorded among 
learners whose mothers had not completed senior secondary education; 
• The mother’s level of tertiary education is less consistently associated with learner 
performance, where even learners with less educated mothers do well, which 
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indicates that other educational and societal factors can compensate for deficiencies 
in parental education; 
• Single parents found it harder than couples to give learners sufficient support; 
• Learners from a single-parent family performed less well than other learners, and 
where single-parent families are more common, the difference in performance is the 
greatest; and 
• Learners that do not speak the test language at home performed considerably 
poorer than learners that do speak the test language at home (Schleicher et al. 
2001:149-155).   
 
South Africa is not part of the OECD, and, to the researcher’s knowledge, PISA has never 
been administered in South Africa to provide empirical research results. This was verified 
by conducting a search on the Nexus website. PISA will be used as an assessment for the 
purposes of this study, so the above-mentioned items will all be part of the questionnaire 
that will be administered to learners participating in the study. The results will then be 
compared against previous international results. More information about PISA will be given 
in Chapter 2. 
 
The objective of PISA is to measure the “yield” of education systems, or what skills and 
competencies learners have acquired and can apply from the subjects of English, 
mathematics, and science to real-world contexts by age 15. The concept of literacy 
emphasises a mastery of processes, an understanding of concepts, and an application of 
knowledge and functioning in various situations within the three domains of reading, 
mathematics and science literacy assessed by PISA. By focusing on literacy, PISA draws 
not only from school curricula, but also from learning that may occur outside of school. It is 
unlikely to expect of 15-year-olds to have learned everything they will need to know as 
adults, but they should have a concrete knowledge and skills base in areas such as 
reading, mathematics, and science, a point stressed by Schleicher et al. (2001:19).  
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The fact that PISA has not yet been administered in South Africa to provide empirical 
research results leaves a gap for assumptions to be made concerning how learners in 
South Africa compare with their peers in the rest of the world in terms of acquired 
knowledge and skills. As PISA stresses a more holistic approach, by focusing on learner 
attitudes, home environment, and school resources, it will provide more reliable and 
relevant findings than a standardised assessment, such as TIMMS and PIRLS, whose sole 
focus is academic ability. A detailed description of TIMMS and PIRLS will be provided in 
Chapter 2. Although the PISA assessment utilised in this study includes a background 
questionnaire on learner attitudes, home environment, and school resources, the findings 
will not be part of the study, but will be dealt with as a separate academic article, as it will 
offer a different perspective on disadvantaged learners in South Africa.  
 
The motivation for this study is to focus on the “educational yield” of PISA, mentioned in the 
previous paragraph, and to what extent participants have acquired literacy and 
mathematical and scientific knowledge and skills as compared with their peers in other 
countries. The study will add new knowledge to the field of education, as it will be the first 
study that will produce empirical findings that gauge how SA learners compare 
academically against their international counterparts in an international PISA assessment. 
The findings will also provide an understanding of external factors that are disadvantaging 
learners in South Africa, such as learner attitudes, the home environment and school 
resources. In addition, the findings will also aim to draw a comparison between learners 
from diverse educational environments after being exposed to the same curriculum for at 
least 9 years from Grade 1 to 9.  
 
1.4  THE HISTORY OF PORT ELIZABETH 
 
In order to place the study in context and refer to possible environmental factors, such as 
the effect of different suburbs on school and individual results, a brief history of the city 
where the study will be conducted is provided, as well as an explanation of the 
demographics of the participants and a brief overview of post-colonial segregation between 
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1910 and 1950 and the implementation of apartheid from 1950 until South Africa’s 
transition to democracy in1994. 
 
Frescura (1990:1) provides the following background information about the establishment 
of Port Elizabeth:  
 
The British put up the first immigrant structure in Port Elizabeth in August 1799 to 
guard the landing place and water supplies at Algoa Bay. It is also likely that the 
British planned to establish a military presence in the region to discourage potential 
Dutch uprisings in the district of Graaff-Reinet, and to protect Cape Town, and hence 
the India sea route, from possible French attack.  
 
Mackie (2009:10) explains that the area is steeped in history that stretches back to the San 
and the Khoi, the Portuguese explorers of 1488, and the 1820 Settlers who landed in Algoa 
Bay almost two centuries ago. Frescura (1990) adds that the township of Port Elizabeth 
was laid out in 1815, but was not developed until 1820, when some 5,000 British settlers 
arrived in Algoa Bay. Thus, in the beginning, Port Elizabeth served mainly as a service 
centre for the agricultural hinterland of present day Eastern Cape. Its basic function was to 
handle, and later process, goods and materials passing through its harbour. In the early 
years of the twentieth century, numerous manufacturing industries began to be established 
locally, most notable being a number of motor vehicle assembly plants, which created 
extensive employment opportunities. Mackie (2009:16) mentions that since the 
establishment of a British garrison in Port Elizabeth in 1799, and its subsequent 
transformation into a modern port city, it has been dubbed “The Windy City” and “The 
Detroit of South Africa (for its expansive motor industry). This, as well as increasing rural 
poverty in the region, attracted many workers to the town, to the point that until the 1960s it 
was South Africa’s third largest urban centre. 
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1.4.1  A demographic background of the participants 
 
This section provides a brief demographic background of the four population groups in 
South Africa that were classified by the apartheid government, namely blacks, Coloureds, 
whites, and Indians, to lend credence to the environmental impact it may have on the 
performance of learners in the sample. The focus will be on how these population groups 
came to settle in Port Elizabeth.  
 
The early population of Port Elizabeth consisted mainly of Europeans, as well as persons of 
mixed race, which the apartheid government subsequently labelled as “Coloureds” and 
“Cape Malays” (Frescura1990). Mackie (2009:122) asserts that the growing town of Port 
Elizabeth began to attract a diverse community of immigrants seeking labour and trading 
opportunities, including various black Africans, among them isiXhosa, isiZulu, Sesotho and 
Setswana speakers, Europeans, Cape Malays, Indians, and Chinese. They organised 
themselves according to socio-economic status, rather than along racial lines, which were 
to be enforced much later on under apartheid.  
 
Initially, only a few members of the indigenous population were attracted to the town, and 
almost from the outset, economic status was related to skin colour. Whites held a virtual 
monopoly over higher-paid jobs, and consequently could afford better housing in areas 
which were usually physically removed from other groups. Consequently, segregation was 
an integral part of early Port Elizabeth, with the industrial areas of South End and North 
End being predominantly Coloured areas, while the central and western suburbs were 
mainly white suburbs. However, while white attitudes to Coloured and Malay citizens 
remained relatively tolerant, official policies towards indigenous residents were markedly 
different. Thus, as an increasing number of black workers began to enter Port Elizabeth in 
search of employment, a number of so-called “locations” began to be established on the 
outskirts of the white suburbs (Frescura 1990). 
 
This pattern of development was first established in 1834, when the colonial government 
granted a piece of land to the London Missionary Society (LMS) to provide a burial ground 
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and residential area for “Hottentots and other Coloured people who were members of the 
Church” (Baines 1989). This was located at the crest of Hyman’s Kloof, better known today 
as Russell Road. Other workers, however, chose to erect their homes closer to their places 
of employment, or where a supply of potable water was available, and this led to the 
establishment of various other suburbs.  
 
The major black suburbs of the time were the following: 
 
 
With a few exceptions, these black suburbs were informal in nature, and residents living 
there had to endure living conditions which contemporary observers described as being 
squalid and open to exploitation by capitalist landlords (Frescura 1990). Many whites 
considered the residents of these suburbs to be unhealthy, and petitions were repeatedly 
organised demanding that they be removed to the outskirts of the town. These requests 
were in direct opposition to the needs of the growing commercial and industrial sectors, 
which preferred to locate their labour sources close to the harbour and the inner-city area. 
These conflicting vested interests created political tension in the Port Elizabeth Council, 
which was only resolved in 1885, when the municipality adopted its first set of markedly 
segregationist regulations (Frescura1990). 
 
As a result of this, suburbs for the exclusive use of black residents who were not housed by 
employers and who could not afford to purchase property were established on the outskirts 
of Port Elizabeth. Most prominent among these were Racecourse (1896), Walmer (1896), 
and New Brighton (1902).   
 
In 1901 an outbreak of bubonic plague struck the town. This was the direct result of 
Argentinean fodder and horses being imported into South Africa by the British military 
during the Anglo-Boer War conflict. These cargoes also carried plague-infected rats, and 
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although many members of the white and Coloured communities were also affected, the 
black population was the most affected.  
In 1902 most of Port Elizabeth’s old locations were demolished (with the exception of 
Walmer), their residents’ personal belongings were arbitrarily destroyed, and restrictions 
were imposed on inter-town travel. Although these curbs might initially have been 
necessary, they were only loosely applied to whites, and continued to be applied to black 
residents well after they were eased elsewhere, this in spite of repeated complaints by the 
community’s leaders (Frescura 1990). 
 
Because New Brighton was located relatively far from the city centre, many families 
preferred to settle in Korsten, which at the time was beyond the Port Elizabeth municipal 
boundary, but was still substantially closer to town. Korsten also had a substantially more 
relaxed attitude towards the brewing of illegal liquor, an activity which many families turned 
to as a strategy to balance their monthly household budgets. 
 
During the colonial period, therefore, the system of locations created a pattern of residential 
segregation based on perceived racial and economic differences. However, such divisions 
proved to be only partial, and it was only the implementation of the apartheid Group Areas 
Act legislation after 1950 which brought about a structural separation of Port Elizabeth’s 
residential areas. 
 
1.4.2  Post-colonial segregation: 1910-1950 
 
According to South African History Online (see http://www.sahistory.org.za/special-
features/homelands) the population of New Brighton had grown from 3,650 in 1911 to 
35,000 in 1950. Almost all of it was black. This polarisation was reinforced by the Native 
Urban Areas Act of 1923, which required municipalities to establish separate locations for 
their black citizens, and made black residents in “white” areas subject to a permit system, 
which apartheid legislation subsequently extended into the now-infamous dompas. The 
Native Land and Trust Act of 1936 also precluded blacks from purchasing land outside 
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designated areas. Existing suburbs, as well as new housing projects for whites, began to 
include racially restrictive clauses in their title deeds. In this way, most of Port Elizabeth’s 
western suburbs were reserved for exclusive white residence. 
 
1.4.3  The implementation of apartheid from 1950 to 1994 
 
Mackie (2009:128) relates that the Native Reserve Location Act of 1902 and the Native 
Urban Areas Act, Act No. 21 of 1923, were designed to keep the “non-white” population 
physically, culturally and psychologically separate from and invisible to white residents. 
When the former National Party came into power in 1948, the city of Port Elizabeth 
underwent a number of extensive changes in its land use patterns, through the 
implementation of racially motivated segregationist legislation. This included the separation 
of citizens into so-called “white”, “Bantu”, “Coloured” and “Asian” suburbs. Apartheid 
legislation lay down that such areas should be set apart by buffer strips of at least 100 
metres wide (Frescura 1990). These buffer strips often coincided with existing physical 
barriers. As a result, industrial areas such as Struandale, natural features such as the 
Swartkops River and its escarpment, and pieces of empty land such as Parsonsvlei, were 
used to define the parameters of the city’s suburbs. According to Nel (1988:87), the Port 
Elizabeth Municipality tried to protect the interests of the Coloureds, Indians, Chinese, and 
Malays in Port Elizabeth by creating “free trading” areas, which was in conflict with one of 
the most important stipulations of the Group Areas Act, namely separate urban areas for 
each race group. 
 
Frescura (1990) asserts that the apartheid government did not view black workers as a 
permanent component of urban life, but held that at some stage they would return of their 
own initiative and free will to some rural “homeland”. This is an attitude which had important 
political repercussions in later years. Not only did it relate directly to the quality of “Bantu” 
education, which, in turn, sparked off the Soweto student uprising of 1976, but it also 
created living conditions which would take many years, and a substantial proportion of the 
national budget, to improve. Because of this, black access to land tenure, quality housing, 
infrastructure, social amenities, and economic opportunities was severely curtailed. 
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Seymour (1990:76) mentions the indifference shown towards participatory politics by Port 
Elizabeth Indians residing in Malabar. Although partly affected by the Group Areas Act, 
Indians in Port Elizabeth were more concerned with religion and economic and social 
activities than politics in the 1970s to 1990s as the Group Areas Act didn't affect them to 
the extent that it did the blacks. 
 
Black suburbs were developed on the remote outskirts of the city, making daily travel to the 
workplace expensive. Furthermore, little retail and business development was permitted in 
the townships (as they began to be called), forcing residents to conduct the bulk of their 
shopping in the central city area. The apartheid city thus did not merely seek to beggar its 
black citizens, it also entrenched in its fabric the “company store” relationship existing 
between its black suburbs and the white-controlled central business district (CBD). 
 
Matters did not change substantially after 1981, when the government acknowledged the 
permanent status of urban black communities and put in place the Ibhayi Town Council, 
which would administer Port Elizabeth’s black suburbs as a separate municipality. At this 
stage, the zoning of all industrial, retail and business development within the boundaries of 
a neighbouring white Port Elizabeth ensured that the two municipalities did not share 
equally in the city’s tax base. This is one of the ways in which Port Elizabeth’s black 
citizens continued to subsidise the white community’s expensive segregated lifestyle. 
 
The process of apartheid expropriation, relocation and residential control had the effect of 
increasing New Brighton’s population from 35,000 persons in 1951 to 97,000 in 1960. As a 
result, KwaZakhele was established in 1956, and following the demolition of Salisbury Park, 
Fairview, and South End in the late 1960s, Zwide was established in 1968, and Motherwell 
in 1982 (Frescura 1990). 
 
It also needs to be borne in mind that although the National Party government single-
mindedly pursued a policy of racial segregation in the case of white areas, it tended to 
ignore racial mixing, and even intermarriage, in other communities. Thus, even though new 
segregated suburbs, such as Gelvandale, Bethelsdorp, and Bloemendal, were established 
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for exclusive Coloured occupation, with Malabar being set aside for Indians, some areas, 
such as Korsten, which historically had enjoyed a mixed population, retained much of their 
integrated character well into the 1980s. Other communities, however, such as Fairview 
and South End, saw their homes literally bulldozed to the ground and their land given over 
for exclusive white settlement (Frescura 1990). 
 
Sparks (2003) alludes to the prominent role played by black South Africans from Port 
Elizabeth in the struggle against white oppression and the eventual dismantling of 
apartheid. Even though the Group Areas Act was repealed in 1991, the legacy of apartheid 
has been permanently imprinted on the city of Port Elizabeth. It appears that this trend is 
likely to continue for many years to come, and will probably never be completely eradicated 
from the fabric of the city. Frescura (1990) concludes that current experience has indicated 
that, despite the removal of Group Areas Act limitations, most middle- and upper-income 
black families are trapped in their old suburbs, through an inability to dispose of their 
properties without suffering massive financial losses. The plight of lower-income black 
families is even worse. 
 
The foregoing brief explanation of the history and establishment of the city of Port 
Elizabeth, and, more specifically, the historically black and Coloured areas in Port 
Elizabeth, provides a sketch of the site of this research.   
 
1.5       RESEARCH PROBLEM     
 
After 13 years of implementing a new curriculum in South Africa’s schools, learners in 
South Africa do not compare adequately in international standardised assessments. In 
order to determine the “educational yield” promoted by PISA, specifically the actual 
language, mathematical and scientific knowledge and skills attained by Grade 9 learners in 
South Africa, this quantitative study was undertaken. PISA is seen to be more holistic in its 
approach to testing, compared to other standardised assessments, such as TIMMS and 
PIRLS, which are also administered in South Africa, as it incorporates the effect of learner 
attitudes and home and school background (see section 1.3 above). 
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With the world becoming more and more of a “global village”, and with the rapid increase in 
unemployment in South Africa, it becomes imperative for learners in South Africa to have 
comparable literacy, mathematical and scientific knowledge and skills.   
 
The main research problem is the fact that the language, mathematical and scientific 
knowledge and skills attained by Grade 9 learners in South Africa do not compare 
favourably with the same expertise of learners in other countries, and there is a gap in 
existing research in this field, as the PISA assessment has not yet been administered in 
schools in South Africa.  
 
1.6  RESEARCH QUESTIONS  
 
The main research question of this study is the following:  
 
How do the reading, mathematics and science knowledge and skills of Grade 9 
learners from different types of schools in South Africa compare with that of learners 
of the same level in other countries?  
 
The following sub-questions emerged from the main research question: 
• What reading, mathematics and science knowledge and skills have participants in the 
study acquired? 
• How do the results of South African learners compare with their international peers? 
• How do the results of formerly advantaged learners compare with the results of learners 
in previously disadvantaged schools in South Africa?  
• How do the results of learners in public schools compare with the results of learners in 
independent schools in South Africa?  
• Is there a difference between the results of boys and the results of girls? 
• Does the mother-tongue language of participants influence results? How does it 
influence results? 
• How do the results of different race groups within the same school compare with one 
another? 
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• What effect does the availability or non-availability of school resources have on results? 
 
1.7 RESEARCH AIM AND OBJECTIVES 
 
The main aim of this research study is to investigate and scientifically explore the real 
situation in terms of language, mathematics and science literacy knowledge and skills of 
Grade 9 learners in South Africa and to draw a comparison between Grade 9 learners from 
secondary schools in the Port Elizabeth district in South Africa and their international 
counterparts, using the PISA standardised international assessment. The study will also 
focus on the educational and environmental issues that might have affected participants’ 
performance.  
 
The objectives of this study are:  
• To determine the actual language, mathematics and science literacy skills and 
knowledge acquired by participants in this study.  
• To explore and compare the results of South African learners with their international 
peers. 
• To explore and describe the differences in the results of learners from previously 
advantaged schools and those of learners from previously disadvantaged schools in 
South Africa. 
• To explore and compare how the results of learners in public schools compare with the 
results of learners in independent schools in South Africa. 
• To investigate whether there is a significant difference between the performance of 
boys and the performance of girls. 
• To explore and describe how the mother-tongue language of participants influences 
results. 
• To investigate whether there is a difference in the results of different race groups within 
the same school. 
• To explore and describe how availability or non-availability of school resources 
contributed to differences in results. 
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1.8 DELIMITATION OF THE STUDY AND ITS LIMITATIONS  
  
In this section, a delimitation of the study will be given, and the limitations of the study will 
be explained. 
 
1.8.1  Delimitation of the study 
 
Delimitations are boundaries that are set by the researcher in order to control the range of 
a study. They are created before any investigation is carried out, in order to reduce the 
amount of time spent in certain areas that may be seen to be unnecessary, and perhaps 
even irrelevant, to the overall study. 
 
There are several delimitations to this research as regards the research design and the 
measures employed in this study. In terms of the research design, one of the main 
delimitations is the absence of qualitative data. Elmes, Kantowitz & Roediger     (2003) 
describe qualitative research as follows: “Qualitative research is based on the participants’ 
subjective view of a changing reality, and seeks to understand the individual’s world.” A 
disadvantage of using only quantitative data stems from the fact that the individual’s story 
gets lost among the forced-choice questions (Elmes et.al. 2003). In the case of this study, 
incorporation of both quantitative and qualitative data through a process of triangulation 
would have supplemented the data and added more perceptions of the sample under 
investigation. 
 
Although issues of context, related research, and the sole use of quantitative research 
methodology delimit this research, the findings are nevertheless significant, as they 
contribute to the theory and the findings in an under-theorised and under-researched field 
in South Africa. The findings will also be in line with and add to research done 
internationally.  
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1.8.2  Limitation of the study 
 
Limitations refer to challenges faced by the researcher that are beyond his or her control. 
From the expansive field of quantitative research, an exploratory-descriptive design was 
adopted. As it is often considered as the first stage in a sequence of studies (Neuman 
1997), this approach seldom yields unambiguous answers. Another limitation was the fact 
that there is little or no control for extraneous variables in this kind of research. Factors that 
could not be accounted for include parental influence, the learner’s home environment, 
attitudes and beliefs towards the skills assessed in the study, and the influence of the 
formative school years. 
 
Yet another limitation of the study is the sampling method used, namely convenience non-
probability sampling. Due to the fact that this particular sampling method was used, the 
findings are not representative of all secondary school learners in the Nelson Mandela 
Metropole and cannot safely be generalised to the entire population of secondary school 
learners in South Africa Nevertheless, the results can be generalised to all the learners in 
the eight schools that were part of the assessment study. 
 
In addition, the sample size hindered the utilisation of additional parametric procedures, 
which could have been used to identify the relationship among variables of the sample 
which would have been valuable in exploring the importance of the biographical information 
in relation to the outcomes of the measures employed. 
 
A very serious concern to the researcher was the truthfulness of the responses of some of 
the principals, as is discussed in section 4.9.7. The actual situation observed by the 
researcher in the sites surveyed belied the perceptions created by most school principals 
that there is no link between teacher attitude and teacher commitment to the school and the 
results obtained by the school. 
 
The final limitation was the fact that the medium of assessment language was English only 
and did not cater for non-native users of the language. 
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1.9    METHODOLOGY 
 
The research methods used in this study consist of a review of literature related to the 
study and an empirical investigation. 
 
The empirical study will be based on quantitative research. Quantitative research uses 
measurement and statistical principles and models that are familiar to many natural and 
physical scientists (Mason & Bramble     1997:38). The study will gather statistical data and 
will report in a comparative way. 
 
The study falls within the parameters of an exploratory-descriptive approach. Exploratory-
descriptive research involves the provision of an accurate and detailed description of, and 
systematic examination and organisation of, carefully observed information about specific 
phenomena or constructs (Christensen 1997; Cozby 1993; Dane 1990). Descriptive 
research attempts to provide a complete and accurate description of a situation by 
summarising and communicating what is found in quantitative data. Harris (1998:48) states 
that “descriptive studies frequently utilise large samples, natural settings, and behaviours or 
scores that are of general interest”. The study deals with a large sample of data that 
highlight a serious concern in education in South Africa today. The descriptive research 
approach is an approach that is appropriate in any context where “specific knowledge is 
required for a specific problem in a specific situation” (Cohen and Manion      1994:194). 
Denscombe (2002:27) states that the aim of descriptive research is “to arrive at 
recommendations for good practice that will tackle a problem or enhance the performance 
of an organization and individuals through changes to the rules and procedures within 
which they operate”.  
 
The researcher used a questionnaire to conduct the survey. According to Gall, Gall & Borg       
(2003:223), the purpose of a survey is to use questionnaires or interviews to collect data 
from a sample that has been selected to represent a population to which the findings of the 
data analysis can be generalised. Gall et al. (2003) define questionnaires as documents 
that ask the same questions of all individuals in a sample.  
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The study will also utilise a standardised test. A standardised test is “a test that has 
procedures to ensure consistency in administration and scoring across all testing 
situations” (Gall et al. 2003:190). The researcher will make use of non-probability 
convenience sampling for the purposes of the study. McMillan & Schumacher       
(2003:168-169) define non-probability convenience sampling as a sampling method where 
a group of subjects is selected on the basis of being accessible or expedient, and where 
the researcher selects particular elements from the population that will be representative of 
the population or that will provide insight into the topic of interest. Grade 9 learners from 
eight secondary schools in Port Elizabeth, South Africa will be sampled to complete the 
questionnaire and standardised test.  
 
Participants in the sample group will not be required to provide their names, so that the 
principle of anonymity is complied with. Cohen, Manion and Morrison (2000:61) insist that 
information provided by participants should in no way reveal their identity. Where such a 
situation prevails, a participant’s identity is guaranteed, no matter how personal or sensitive 
the information is. The results of this study will be reported by using numbers, and data will 
be analysed in a group context, rather than on an individual basis.   
 
Test validity is the extent to which inferences and uses made on the basis of scores from 
an instrument are reasonable and appropriate (McMillan & Schumacher       2003:178). To 
ensure test validity, the researcher will make use of a standardised test that has been used 
by the same age group of learners in approximately 50 countries across the world since 
2000. A modified version of the test will be administered, and the same method of analysis 
will be used as was used in the original studies.  
 
Test reliability will be ensured by making sure that results are free from error. The 
researcher will personally administer the test to all participating schools, will personally 
code the completed questionnaires and tests, and will do the analysis himself. This will 
eliminate the possibility of teacher interference or any other outside influences that may 
affect the findings.  
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The analysis of the data will be presented in the form of a comparison, using information 
from the questionnaires completed by participating learners and schools, as well as scores 
from the standardised tests. The information collected from the questionnaires will help the 
researcher to explore connections between how students perform in PISA and factors such 
as the effects of apartheid, gender, and learners’ socio-economic background, as well as 
the availability or non-availability of school resources and the particular policies that are in 
place at the schools. 
 
1.10  ETHICAL CONSIDERATIONS 
 
The term “ethics” refers to a system of morals or rules of behaviour (Struwig & Stead  
2001:66). Ethics provide researchers with a code of moral guidelines on how to conduct 
research in a morally acceptable way. Researchers have an obligation to respect the rights 
and dignity of participants in a study and to guarantee that they are not harmed. This 
necessitates that researchers abide by certain ethical principles and codes of conduct in 
order to perform research in a morally acceptable way (Oliver 2003). 
 
Participation by the schools in the study was voluntary, and participants were assured of 
their right to withdraw from the research process at any time. All aspects of the process 
were conducted with due respect for the rights and dignity of the participants. Participating 
schools and learners were assured of the confidentiality of their participation and their 
anonymity was maintained. To this end, no names or identifying characteristics were 
mentioned in the final report.  
 
The ethical considerations involved in this study are discussed in detail in Chapter 3. 
 
1.11  SIGNIFICANCE OF THE STUDY  
 
This study will provide insight into the level of language, mathematics and science literacy 
skills and knowledge, as well as the work-readiness of Grade 9 learners in Port Elizabeth. 
As mentioned in sections 1.3 and 1.5, this study will constitute the first research where the 
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actual acquired knowledge and skills of learners in South Africa will be compared with their 
international peers. This study will focus on the “educational yield” that can be realised from 
a comparison of learners in South Africa with their international counterparts in terms of the 
actual situation on the ground. The focus will be on the knowledge and skills that learners 
in South Africa have acquired over their nine years of exposure to an outcomes-based 
education (OBE) curriculum, and the effects of the home environment, learner attitudes, 
and the availability or non-availability of school resources on learner results will be 
highlighted. 
 
Although the results may not be generalisable to learners in all schools in South Africa, the 
findings may prove valuable in decisions on which particular curriculum or methodology will 
be employed in South Africa’s education system.  
 
Although research on related aspects has been conducted, an investigation of the 
language, mathematics and science literacy knowledge and skills of learners in South 
Africa based on PISA has never been conducted before. The aspect being researched in 
this study is unique and will thus create new knowledge in the field of education, which can 
have an impact on curriculum planning and implementation in South Africa.   
 
In conclusion, the focus of the study is what recommendations can be made, based on the 
findings of the research project, to improve the overall academic knowledge and skills of 
learners in South Africa. These recommendations will be directed at learners, parents, 
educators, school principals, and the provincial and national education authorities. The 
researcher hopes that these recommendations will lead to further studies, which will 
address the shortcomings highlighted in this study, as well as serving as a barometer for all 
stakeholders in education as to the actual state of literacy levels in South African education. 
  
1.12      CLARIFICATION OF CONCEPTS 
 
Below follows a clarification of the terms and concepts used in this study: 
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TIMMS  -  The acronym for Trends in International Mathematics and Science 
Study. 
TIMMS is a large-scale comparative study of mathematics and science achievement 
conducted in a five-year cycle. It has been carried out since 1995 by the International 
Association for the Evaluation of Educational Achievement (IEA). 
 
PIRLS  -  The acronym for Progress in International Reading Literacy Study. 
PIRLS is part of a five-year cycle of assessments that measure trends in children’s reading 
literacy achievement and policy and practices related to literacy that are conducted by the 
IEA.  
 
PISA  -  The acronym for Programme for International Assessment. 
PISA is the assessment utilised as the research instrument in this study and aims to 
measure to what extent learners approaching the end of compulsory education have 
acquired knowledge and skills. PISA is conducted every three years by the   Organisation 
for Economic Cooperation and Development (OECD).  
 
Outcomes-based education (OBE) is the common curriculum that all the participants in 
the sample have been exposed to from Grade 1 to 9. The study will gauge the knowledge 
and skills that learners in South Africa have acquired over the first 9 grades of their 
education.  
DET   - Department of Education and Training (for blacks) 
HoA   -  House of Assembly (for whites) 
HoD   -  House of Delegates (for Indians) 
HoR   - House of Representatives (for Coloureds) 
The DET, HoA, HoD and HoR were the national education departments during the 
apartheid era and were replaced by the Department of Education (DoE).  
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DoE   -   South Africa’s National Department of Education formed after 
the end of apartheid. It was replaced in May 2009 by the Department of Basic Education 
and the Department of Higher Education and Training. 
 
1.13          ORGANISATION OF THE STUDY    
 
The study is arranged into separate chapters for the sake of logical exposition and 
presentation of data.  
 
Chapter 1 serves as orientation to the study and provides an exposition of the background 
to the study, which includes a brief background to the education situation in South Africa 
and the actual state of learners’ knowledge and skills in the classroom. A history of the 
research site and the demographic background of participants are followed by a discussion 
of the statement of the research problem, the motivation for the study, the significance of 
the study, and the aim and objectives of the study.  
 
Chapter 2 provides a literature review of related background information on the history of 
education in South Africa, as well as literature and research findings on PISA and the 
implementation of this assessment tool in international countries. This is followed by a 
discussion of current issues in education in South Africa. International standardised 
assessments and the performance of learners from South Africa in these assessments will 
be highlighted.  
 
Chapter 3 explains the empirical investigation designed to address the research problem. 
The aim and objectives of the study are explained, as well as the specific research design. 
The selection of participants and the sampling procedure are also discussed, and the 
measures used in the study are described. Finally, this chapter explains the procedure 
employed in the study, the ethical considerations involved, and the methods used to 
analyse the data. 
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Chapter 4 provides an analysis of the data collected during the empirical research. It 
discusses the findings and analyses the data collected from the assessment and 
questionnaires administered to participating learners and school principals selected for the 
sample. Comparisons are drawn between Grade 9 learners in South Africa and their 
international peers, as well as between learners from different schools in Port Elizabeth. 
Environmental factors that may have impacted on the study are discussed. 
 
Chapter 5 summarises the findings of the study and makes recommendations informed by 
the findings. This chapter also reflects on the aim and the objectives of the study and 
considers the value of the research, the limitations of the research, and relevant 
recommendations. 
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CHAPTER 2 
LITERATURE REVIEW 
 
2.1 CHAPTER OVERVIEW 
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2.2 INTRODUCTION 
 
The aim of this chapter is to provide an extensive literature review on the research topic. 
The chapter will review literature related to the theoretical underpinnings that have guided 
the thinking and methodology of this research. It will also consider factors which have 
emerged from the literature that plays a key role in the implementation and monitoring of 
national assessments in schools in South Africa.  
 
This literature review will begin with a short background of standardised assessment 
systems and practices involving learners from South Africa over the past 15 years. This will 
be followed by a brief history of education in South Africa and its effects on learners in 
South Africa, focusing mainly on their attained language, mathematics and science literacy 
knowledge and skills as compared to the knowledge and skills of their international peers. 
This will be followed by a general overview of related international standardised 
assessments. A detailed explanation of the Programme for International Student 
Assessment (PISA) will then follow to ensure a full understanding of the assessment test 
used and analysed in this study. Finally, current education issues pertaining to this study 
will be explored.  
 
2.3 BACKGROUND 
 
Learners from South Africa fared worst out of 38 and 45 countries, respectively, in the 1999 
and 2003 Trends in International Mathematics and Science Study (TIMSS). This study 
ranks countries on the performance of their learners, who are chosen from selected grades 
to write tests in mathematics and science. South Africa’s dismal performance prompted 
former Minister of Education Naledi Pandor in 2008 to withdraw the country’s participation 
in the international mathematics and science study for a few years.  
 
In a major show of intervention, Preva Govender (2010) reports in the Sunday Times of 4 
April that three million learners in public schools will have to write national tests in key 
subjects annually in a bid to improve appalling literacy and numeracy skills. According to 
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this article, the Minister of Basic Education, Angie Motshekga, would like at least 60% of all 
Grade 3, 6 and 9 pupils to pass literacy and numeracy tests within the next five years, as 
evaluations conducted among learners in Grade 3 indicated that only 36% passed literacy 
and only 35% passed numeracy. Grade 6 learners fared even worse, with only 38% 
passing literacy and only 27% passing numeracy.  
 
Fleisch (2007:2), Professor of Education Policy at the University of the Witwatersrand, 
voiced his support for this endeavour and said that the national tests could be used to 
provide targeted interventions to underperforming schools. He said,“ These tests could 
provide very important information about potential weak areas, not just in individual 
learners and schools, but across the system.” 
 
Fleisch (2007:2), however, warned that if the tests were not well designed, the 
trustworthiness of the testing process could be undermined. He explained the importance 
of this by saying that“[t]eachers have to trust that the tests accurately reflect the 
achievement levels of their learners”. Ezra Ramasehla (2010:2), president of the National 
Professional Teachers’ Organisation of South Africa (Naptosa), agreed that literacy and 
numeracy at schools needed urgent attention. “If we don’t [give urgent attention to literacy 
and numeracy at schools], we will be running into problems, because that is where we have 
noticed that the system has failed,” said Ramasehla. 
 
The same newspaper article in the Sunday Times, dated 4 April 2010 quoted Motshekga as 
confirming that her department would ensure that teachers spent enough time on teaching 
reading. She stated that her department was working with non-governmental organisations 
such as Read and Molteno to help re-skill teachers in methods of teaching reading and 
writing. Umalusi, a statutory body which sets and monitors standards for general and 
further education, welcomed this move, and the chairperson of the body, Professor John 
Volmink (2010:2), said that the country faced huge challenges in terms of literacy and 
numeracy. He said,” Those tests will have to be used as barometers, or what I call 
dashboard indicators, to see what kind of progress we are making.” 
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This is indeed a positive step towards redressing the poor performance of learners in South 
Africa in standardised assessments and will hopefully go a long way towards providing 
valuable data for our education system and future research. Howie (2004:149) reports that 
“South Africa has only recently introduced National Systemic Assessments at Grades 3, 6 
and 9 into policy and conducted its first national assessment (Grade 3)”.According to Howie 
(2004:149), before 2004 “South Africa had no systemic monitoring of the education 
system’s quality, apart from the results of matriculation examinations”.  
 
The issue of language, mathematics and science knowledge and skills of learners in South 
Africa is not new and has a long history. Various debates about this issue have taken place 
at various levels. One of these has been the issue of mother-tongue instruction. 
 
The Association for the Development of Education in Africa (ADEA) (2005) states that 
linguists and educators assert that mother-tongue instruction is far more effective than 
instruction through the medium of a second or a third language, which appears to be the 
norm in South Africa. In this regard, Somhlahlo (2009:1) says that “in South Africa African 
people seem to have lost pride in their languages and mostly use English as means of 
communication and studying”. The author adds that the use of African languages by 
Africans themselves has declined since 1994, and that English has become the dominant 
language. 
 
Second-language education models in Africa fail because language education models in 
Africa often are based on second-language programmes in Europe. According to the 
Human Sciences Research Council (HSRC 2005:6),“[t]hese programmes are designed to 
teach students a second language with the focus on conversational skills, writing tasks and 
some literature, but not to prepare them to learn mathematics, science, geography or 
history”. Furthermore, students are not adequately prepared for education through the 
medium of the second language because the programme designers of these language 
courses have not kept up to date with contemporary research into the relationship between 
the cognitive development of children and language learning, and how children use 
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language to learn all areas of the curriculum (HSRC 2005). Second-language speakers of a 
language will then most likely be at a disadvantage academically.  
 
So, in essence, when obtaining knowledge through a language other than your home 
language, the information is first translated into your home language and then processed to 
be understood to its full extent. This, however, is only possible when the home language is 
firmly embedded, with a clear knowledge and understanding of its ground rules and 
concepts. If one is not completely familiar with the ground rules and concepts of one’s 
home language, one will not be able to relate new and foreign concepts to existing 
knowledge so as to simplify the concepts, but will leave them as unprocessed. In order to 
have a strongly embedded concept of your home language one needs to be familiarised 
with all its aspects at school level. 
 
Schuring (1997:17) asserts that increasing numbers of speakers of indigenous African 
languages see English as “the language of prestige and something to be aspired to”. 
(Coutts 1992:42) explains that after schools in South Africa were opened to all races 
in1990, formerly whites-only English-medium schools were inundated with applications 
from non-English-speaking children because of “the powerful appeal of these schools in 
terms of what they could offer formerly disempowered speakers of African languages”. 
Currently, there are numerous learners who have left their traditional areas where they 
grew up to pursue a “better education”, and their performance may be affected by the 
influence of their mother-tongue. 
 
One of the aims of this study is to explain the effect of the mother-tongue on the results of 
learners in South Africa with regard to language, mathematics and science literacy 
knowledge and skills through the administration and analysis of the PISA assessment test 
to a representative sample of learners in South Africa.   
 
Although limited in number, comparative assessments will be dealt with in detail in this 
study. These include the previously mentioned Trends in International Mathematics and 
Science Study (TIMSS), conducted by the Human Sciences Research Council (HSRC) in 
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2003, and the Progress in International Reading Literacy Study (PIRLS), conducted in 
2006. Learners from South Africa have participated in both studies, but have never 
participated in the Programme for International Student Assessment (PISA), which will be 
used for the purposes of this study. A detailed explanation of PISA will be given. 
 
Although research on related aspects has been conducted, an investigation of the 
language, mathematics and science knowledge and skills of learners from South Africa 
using PISA has never been conducted before. Related research includes a study by Didloft 
(2008) on the reading abilities of Grade 9 learners, a study by Sepeng (2010) on Grade 9 
second-language learners in township schools, and a study by Mullajee (2008) on Grade 9 
learners’ performance in science in common assessment tasks. Although related, these 
studies address other aspects of language, mathematics and science knowledge and skills. 
The aspect being researched for this study is unique and will thus add to new knowledge in 
the field of education and can have an impact on curriculum planning and implementation 
in South Africa.   
 
2.4  INTERNATIONAL STANDARDISED ASSESSMENTS 
 
The Trends in International Mathematics and Science Study (TIMSS), the Progress in 
International Reading Literacy Study (PIRLS), and the Programme for International Student 
Assessment (PISA) international standardised assessments will now be discussed in detail.  
 
2.4.1  The trends in international mathematics and science study 
(TIMSS) 
 
The Trends in International Mathematics and Science Study (TIMSS) is a large-scale 
comparative study of mathematics and science achievement which is conducted in a five-
year cycle. It has been carried out since 1995 by the International Association for the 
Evaluation of Educational Achievement (IEA), which is an international organisation of 
national research institutions and governmental research agencies.  
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TIMMS is conducted in many different countries worldwide at the end of the Grade 4 and 
Grade 8 year and is used to track changes in achievement over time. TIMSS is closely 
linked to the curricula of the participating countries, providing an indication of the degree to 
which learners have mastered mathematics and science concepts that they have been 
taught at school.  
 
In 2003, some 46 countries participated in TIMSS, at either the fourth- or eighth-grade 
level, or both. South Africa participated in the 2003 Grade 8 study. TIMSS primarily 
measures learner ability in mathematics and science, as well as learner beliefs and 
attitudes towards these subjects. The TIMSS study also investigates curricular intentions 
and classroom environments. Reddy et al. (2006: x-xi) provide the following information 
about TIMSS: 
 
• TIMSS uses the curriculum, broadly defined, as the organising principle in how 
education opportunities are provided to learners. The curriculum model has three 
aspects: the intended curriculum, the implemented curriculum, and the attained 
curriculum. 
• TIMSS then developed items for the mathematics and science achievements tests. 
To accommodate for the large number of items required in the limited testing time 
available, TIMSS used a matrix-sampling technique. This technique involved dividing 
the item pool among a set of 12 learner booklets.  
• TIMSS collected information from curriculum specialists, learners in participating 
schools, learners’ mathematics and science teachers, and their school principals. 
• TIMSS is a population survey, and the sample of learners is representative of the 
population from which it is drawn – in South Africa this population is Grade 8 
learners. For South Africa, the School Register of Needs (SRN) database was used 
to select the sample of schools. The sample was explicitly stratified by two 
dimensions: 
• province; and 
• the language of teaching and learning (English and Afrikaans were the 
languages chosen by schools). 
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• The TIMSS sampling design used a three-stage stratified cluster design, which 
involved: 
• selecting a sample of schools from all eligible schools; 
• randomly selecting a mathematics and a science class from each sampled 
school; and 
• sampling learners from within a sampled class in cases where the number of 
learners in a class was greater than 40.  
 
TIMSS assesses in the area of mathematics and science and was framed by two 
organising dimensions, namely a content domain, and a cognitive domain (Reddy et al. 
2006). Content domain is the specific mathematics and science subject matter covered by 
the assessment, and cognitive domain is the set of behaviours expected of learners as they 
engage with mathematics and science (Reddy et al.2006).  
 
The content domains that framed the mathematics curriculum were number, algebra, 
measurement, geometry, and data. The cognitive domains for mathematics were the 
following: knowing facts and procedures, using concepts, solving routine problems, and 
reasoning. The content domains that framed the science curriculum were life science, 
chemistry, physics, earth science, and environmental science. The cognitive domains for 
science were factual knowledge, conceptual understanding, and reasoning and analysis. 
When South Africa participated in the Trends in International Mathematics and Science 
Study (TIMSS) in 1995, it was the first opportunity for the country to gain a national 
overview of its learners’ language, mathematical and science performance, as well as to 
obtain a comparison with other countries. South Africa also participated in the repeat of 
TIMSS in 1999 (TIMSS-99), and in both studies the performance was extremely poor 
compared with that of other countries.  
 
These two studies, both conducted under the auspices of the IEA (International Association 
for the Evaluation of Educational Achievement), provided an opportunity for South Africa to 
obtain a national assessment of its learners’ performance in mathematics and science. 
Furthermore, given the fact that the majority of learners in South Africa are not educated in 
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their home language, but in another language, learners from South Africa also completed a 
language proficiency test in English in TIMSS-99, which enabled researchers to explore the 
relationship between English-language proficiency and mathematics and science 
achievement. As background questionnaires are also administered to the learners, 
teachers, and school principals in IEA studies, it is possible to explore the relationship of 
contextual factors on the school, the classroom, the learner, and mathematics achievement 
(Howie 2004:149). 
 
The results and findings of the various different TIMSS studies that have been conducted 
were captured in reports, and they reveal the following: 
 
2.4.1.1 TIMSS 1995 report 
 
The mathematics Grade 7 and 8 results from TIMSS 1995 show that learners from South 
Africa came last out of the 41 participating countries (see Appendix A). Similarly, the 
science Grade 7 and 8 results from TIMSS 1995 ranked learners from South Africa at the 
bottom of the 41 participating countries (see Appendix B).  
 
2.4.1.2 TIMSS 1999 report 
 
In 1998, TIMSS was repeated (and is designated as TIMSS-Repeat, or TIMSS-R), with 
tests and questionnaires administered in 38 countries. More than 8,000 Grade 8 learners 
were assessed in 200 schools in South Africa, and more than 350 teachers and 190 
principals from these schools participated. 
 
According to Howie (1999), learners from South Africa performed poorly in mathematics 
compared to learners from other participating countries (see Appendix C). The average 
score of 275 points out of 800 points is well below the international average of 487 points. 
The result is significantly below the average scores of all other participating countries, 
including the two other African countries of Morocco and Tunisia, as well as those of other 
developing or newly developed countries, such as Malaysia, the Philippines, Indonesia, and 
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Chile. As was the case in 1995, learners from the Asian countries of Singapore (at the top, 
with 604 scale points), Korea, Chinese Taipei, Hong Kong, and Japan demonstrated the 
best achievement in mathematics. 
 
Howie (1999) points out that only the most proficient learners in South Africa (and the same 
holds for Chile, Morocco, and the Philippines) attained the level of the average learners 
from Singapore (see Appendix C). Learners from South Africa that scored around the 
country’s average score performed worse than the least proficient learners from almost all 
the other countries, with the exception of Morocco, the Philippines, Chile, and Indonesia.  
 
The province with the highest average scale score for mathematics was the Western Cape, 
with 381 scale points(see Table 2.1 below), but this was still significantly below the 
international mean score of 487. The Northern Cape and Gauteng achieved the second 
highest score, with 318. The Northern Province (now known as Limpopo) performed worse 
than all the other provinces, with a score of 226. An important finding is that there was no 
statistically significant difference between the scores of the girls and the scores of the boys. 
However, only in the Western Cape did the girls score better than the boys in mathematics. 
The largest differences between boys and girls were found in the Free State (34 points) 
and Mpumalanga (38 points), where the boys performed, on average, 4-5% higher on the 
achievement test than did the girls. 
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Table 2.1: Average scale score for mathematics by province 
Province Number 
of 
learners 
Mean scale score 
out of 800 points 
Minimum 
score 
Maximum 
score 
Eastern Cape  932 256 15 594 
Free State 901 276 5 574 
Gauteng  605 318 51 647 
KwaZulu-Natal  1228 292 5 612 
Mpumalanga  963 253 5 601 
North West  690 267 18 594 
Northern Cape  728 318 52 608 
Northern Province  1166 226 6.5 458 
Western Cape  933 381 78 699 
South Africa 8146 275 5 699 
      Howie (1999:155) 
2.4.1.3  TIMSS 2003 report 
 
The TIMMS 2003 study was conducted by the Research Programme: Assessment 
Technology and Education Evaluation. This programme was established in 2001 to provide 
relevant information and support to all role players for improving South Africa’s education 
system. Fifty countries, including South Africa, participated in this study (Kanjee 2004). 
 
Six African countries (Egypt, Tunisia, Morocco, Botswana, Ghana, and South Africa) 
participated in TIMSS 2003. In South Africa, the HSRC conducted these studies and tested 
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about 9,000 Grade 8 learners in 245 schools from all nine provinces of South Africa. An 
analysis of the results revealed that South Africa had the lowest scores in science and 
mathematics of all participating countries.  
  
There was no significant difference between the mathematics and science scores obtained 
in the 1999 study and those obtained in the 2003 study as far as learners from South Africa 
were concerned. Dr Vijay Reddy of the Human Sciences Research Council (HSRC), who 
coordinated the study in South Africa, said at a media conference in Pretoria that South 
Africa’s scores reflected the largest distribution of scores in mathematics and science of all 
the countries that participated in the study. This means that there were some very low 
scores and a few very high scores among the scores obtained by learners from this 
country. An analysis of the findings shows that the large distribution of results is a reflection 
of the continuing inequalities in education in South African society (see Appendices C-F).  
 
On the results of the 2003 South African National Study conducted in mathematics and 
science, Reddy et al. (2006) observed that there is a difference in performance among 
provinces, with the Western Cape, Northern Cape, and Gauteng being the three highest 
performers. The three lowest performers were KwaZulu-Natal, Eastern Cape, and Limpopo. 
The top provinces achieved almost double the scores of the lowest-performing provinces. 
The Northern Cape showed the greatest improvement in scores from those achieved in 
TIMSS-99. Other provinces that showed slight improvements were Mpumalanga and 
Limpopo.  
 
Table 2.2 below illustrates the performance of South Africa’s nine provinces in TIMSS 2003 
in mathematics and science. Although the Western Cape achieved the best results in both 
mathematics and science, none of the provinces even approximated the international 
averages. The Eastern Cape, the province where this research study will be conducted, 
ranked second last of South Africa’s nine provinces, and, even worse, scored way below 
the dismal average for South Africa. These statistics should sound alarm bells for the 
authorities that an urgent investigation is needed into the underlying causes of the poor 
performance of learners in this country.    
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Table 2.2: Average scale scores for mathematics and science by province 
Province Mathematics score Science score 
International average 467 474 
Western Cape 389 386 
Northern Cape 333 334 
Gauteng 304 309 
Free State 265 245 
National average 264 244 
Mpumalanga 261 239 
North West Province 251 231 
KwaZulu-Natal 246 227 
Eastern Cape 223 190 
Limpopo 217 191 
          Howie (2004:150) 
 
Howie (2004:156) observes with regard to the influence of the mother tongue on the 
performance of certain countries in TIMSS that the majority of the learners from South 
Africa, Indonesia, Morocco, Philippines, and Singapore did not speak the test language at 
home. However, achievement scores varied significantly, and a link between mother-
tongue influence and achievement could not be established. South Africa proved to be the 
exception. This issue needs to be investigated, as it appears from the data that the learners 
from other developing countries do not seem to be as disadvantaged by writing 
mathematics or science tests in their second or third language. However, it is not clear from 
the data why this should be so. Important lessons for South Africa may lie in the findings of 
such an investigation. South Africa did not participate in TIMSS 2007, so no results from 
that study are available to be included in this research report. 
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2.4.2 Progress in international reading literacy study (PIRLS) 
 
PIRLS is part of a five-year cycle of assessments that measure trends in children’s reading 
literacy achievement, and policy and practices related to literacy. Countries that participate 
can obtain data about changes in children’s reading achievement. They can also obtain 
valuable information about changes in reading instruction, and how these changes relate to 
learners’ performance in reading (Mullins, et al. 2006). 
 
In summary, PIRLS provides trends and international comparisons on: 
• The reading achievement of learners in Grade 4; 
• Learners’ competencies in relation to goals and standards for reading 
education; 
• The impact of the home environment, and how parents can foster reading 
literacy; 
• The organisation, time, and materials needed for reading instruction in 
schools; and 
• Curriculum and classroom approaches to reading instruction.  
 
The educational areas addressed by the PIRLS 2006 contextual questionnaires broadly 
include the curriculum, learner characteristics and experiences, the connection between 
home and school, the school environment, teacher characteristics, classroom resources, 
and instructional practices (Van Staden & Howie  2008). 
 
A total of 40 countries and 45 education systems participated in PIRLS 2006. The IEA 
released the PIRLS 2006 international reading literacy achievement results on 28 
November 2007 at Boston College in the United States. The results provided the overall 
reading averages achieved by each participating country. Through the use of Item 
Response Theory (IRT) scaling, the PIRLS 2006 average is set at a fixed 500 points, with a 
standard deviation of 100 points. Participants’ achievement is therefore placed relative to 
the international mean of 500. Appendix F provides the distribution of reading achievement 
as taken from the PIRLS 2006 International Report (Mullis et al. 2008). 
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South Africa participated in PIRLS for the first time in 2006. The results and findings of the 
administration of PIRLS (2006) in South Africa are explained in the following section. 
 
2.4.2.1  South Africa’s overall performance in PIRLS 2006 as compared 
with the performance elsewhere  
 
At the time of the PIRLS 2006 data collection, Pretorius & Ribbens   (2005:139) pointed out 
that “neither in the past nor in the present have there been national assessment procedures 
for monitoring reading nor determining whether learners are reading at their appropriate 
motivational levels”. On this basis, the authors stated that it had been difficult to officially 
determine to what extent learners in South Africa have reading problems, and whether the 
education system is delivering on its mandate to produce literate learners. 
 
Van Staden & Howie (2008:4) make the following observations concerning South Africa’s 
participation in PIRLS 2006: 
 
Internationally, PIRLS 2006 required the assessment of learners who have had four 
years of schooling and for most countries this requirement translated to Grade 4 
learners. The South African PIRLS 2006 study assessed this first population of 
Grade 4 learners, who participated in the pilot international PIRLS 2006 study, but 
also included a second population of Grade 5 learners as a national option included 
in the study.  
Appendix I of this study indicates that South Africa achieved the lowest score of the 45 
participating education systems. Appendix I also indicates that the international report only 
provides results for South Africa’s Grade 5 population. With an average age of 11.9 years, 
the South African learner population was the oldest across all participating countries. Grade 
4 learners achieved on average 253 points (SE [standard error]=4.6), while Grade 5 
learners achieved on average 302 (SE=5.6). Average achievement for both these grades is 
well below the fixed international average of 500 points. Closest to South Africa in reading 
achievement was Morocco, the only other African country that participated in PIRLS 2006, 
with a Grade 4 average of 323 points (SE=5.9). 
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2.4.2.2  South Africa’s overall achievement by language for grade 4 
learners  
 
Van Staden & Howie (2008:5) point out the following regarding the overall achievement for 
Grade 4 learners nationally by language:   
 
The PIRLS 2006 reading assessment was administered to a sample of 16 073 
Grade 4 learners in all 11 official languages in South Africa. It has to be kept in mind 
that the results for each language are in terms of the language of the test, not home 
language. This means that children were tested in the language they have been 
receiving instruction in for the first three years of formal schooling, a language that 
may well be different to the language spoken at home. Average achievement scores 
that are provided here per language are therefore for learners who completed the 
assessment in the language of the test (i.e. the language that should coincide with 
the language in which the learner has been receiving instruction for the first three 
years of schooling), and may therefore be different from the learner’s home 
language. 
 
Figure 2.1 below indicates that mother-tongue Afrikaans-speaking learners who underwent 
the PIRLS 2006 assessment achieved the highest average score, of 351.70 (12.04), 
followed closely by English-speaking learners (346.82, SE=17.46). African-language-
speaking learners achieved well below 300 points, with Setswana-speaking learners 
achieving the highest scores, while isiNdebele- and isiXhosa-speaking learners achieved 
the lowest average scores, at 176.80 (9.02) and 189.97 (6.50), respectively. The 
achievement scores of all the learners from South Africa that wrote the test were well below 
the international average of 500 points. 
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Figure 2.1: Average achievement according to mother tongue for Grade 4 
Source: Van Staden & Howie (2008:5) 
 
2.4.3 Programme for international student assessment (PISA) 
 
Since the PISA will be used as the assessment instrument for this study, a comprehensive 
explanation of this assessment programme report is needed. This will be discussed below.  
 
2.4.3.1 Brief background and aims of PISA 
 
PISA aims to measure to what extent learners approaching the end of compulsory 
education have acquired some of the language, mathematics and science literacy 
knowledge and skills that are essential for full participation in national and international 
society. The primary objective is to monitor the outcomes of education systems in terms of 
learner achievement to provide empirically grounded information which will inform 
education and curriculum policy decisions. 
 
According to Salz & Figueroa   (2009:12), PISA surveys are carried out every three years in 
countries affiliated to the Organisation for Economic Co-operation and Development 
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(OECD), which together make up close to 90% of the world economy. The first PISA survey 
was carried out in 2000 in 43 countries, the second survey was conducted in 2003 in 41 
countries, and the most recent survey was carried out in 2006, 2009 and 2012 in 57 
countries. The next assessments will take place in 2015. PISA is steered by 
representatives from participating countries through the PISA Governing Board. The 
Directorate for Education at the Organisation for Economic Co-operation and Development 
(OECD) manages PISA and draws on the knowledge of a rich network of international 
experts (Salz & Figueroa   2009:12). 
 
2.4.3.2 The PISA surveys 
 
PISA tests 15-year-old learners in language, mathematics, and science and also measures 
a wider range of factors, including learners’ interests, attitudes, and motivation. The 
assessment focuses on young people’s ability to use their knowledge and skills to meet 
real-life challenges, rather than merely focusing on the extent to which they have mastered 
a specific school curriculum. This approach is called “literacy”. In order to test learners’ 
literacy in reading, mathematics, and science, experts from different countries designed 
assessment frameworks, and questions that represent these frameworks. These questions 
were then carefully piloted in all participating countries before a final test was constructed 
which is appropriate and valid across all these countries. Once the final booklets with 
standardised questions had been created, they were given to learners at a number of 
randomly selected schools in each participating country.  
 
Tests are typically administered to between 4,500 and 40,000 learners in each country. The 
questions in the booklet are grouped into units. A unit consists of stimulus material such as 
texts, tables, and/or graphs, followed by questions on various aspects of the text, table, or 
graph. The questions are structured in different formats: some are multiple-choice 
questions, some require a short answer, and some require a longer constructed response. 
Learners have a time limit of two hours in which to answer these questions. In addition, 
learners are given a separate questionnaire containing questions about their “families and 
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different aspects of their learning, including their attitudes, aspirations and learning 
strategies” (Salz & Figueroa   2009:13). 
 
2.4.3.3 The PISA results 
 
Once the questionnaires are completed and collected, administrators analyse and score 
the questionnaires. PISA tests were scored using a detailed scoring guide of either no 
credit, partial credit, or full credit for each answer. The results obtained in this way were 
analysed to provide many interesting insights into the abilities of the participants. In addition 
to the performance of learners in different countries, results were also analysed with regard 
to other factors, such as gender, socio-economic background, and differences between 
schools. Through the implementation of this procedure, PISA had produced an 
unprecedented comparative knowledge base of school systems and their outcomes. These 
outcomes were monitored over time. 
 
One of the key features of PISA is its policy orientation, with design and reporting methods 
determined by the need of governments to formulate policy. It is not possible to link the 
different information collected from learners and school principals as the direct cause of 
PISA results, but it is possible to compare the degree of association of various factors in 
different countries with educational outcomes. Many participating countries also produce 
national reports, and in some cases regional reports (Salz & Figueroa 2009:13). 
 
2.4.3.4 Reading sample tasks 
 
Salz & Figueroa   (2009:16) maintain that the assessment of reading in PISA is not aimed 
at testing whether15-year-old learners can read, in a technical sense, since the minority of 
young adults in modern societies have no skills in reading. The PISA designation of reading 
literacy goes further than the perception of decoding information and literal conception, 
towards more functional tasks. Reading literacy in PISA is defined as understanding, using, 
and reflecting on written content, in order to accomplish one’s objective, to build up one’s 
48 
 
knowledge and potential, and to participate in society. In the first PISA study, conducted in 
2000, reading was the focal point of the assessment, and the greater part of the testing 
time was dedicated to reading tasks. In the 2003 and 2006 surveys, reading was still 
assessed, but less extensively. Thus, the most comprehensive analysis was conducted in 
2000. Reading was once again the focus of the test in PISA 2009. Learners’ performance 
in reading is evaluated in relation to different text formats, reading progression, and 
circumstances. The principal feature in text formats is distinguishing between continuous 
texts and non-continuous texts. The former refers to prose organised in sentences and 
paragraphs, and “includes descriptions, narrations and argumentations, amongst others, 
while non-continuous texts include lists, maps, graphs and diagrams” (Salz & Figueroa   
2009:16).   
 
Salz & Figueroa (2009:18) explain as follows the three types of reading processes, 
according to PISA: 
 
PISA assesses learners by expecting them to demonstrate their proficiency in (a) 
retrieving information, (b) interpreting texts and forming a broad general 
understanding of the text and (c) reflecting and evaluating its contents, form and 
features. The third element of assessment is the context or situation of the text. Four 
situations are distinguished: personal use, public use, occupational use and 
educational use. For example, a novel, personal letter or biography is written for 
people’s personal use, official documents or announcements for public use, a 
manual or report for occupational use, and a textbook or worksheet for educational 
use. Each question used in a PISA survey falls into one category of each of the 
three aspects.  
 
2.4.3.5 Mathematics sample tasks 
 
Similar to the reading assessment in PISA, Salz & Figueroa (2009:98-99) state that the 
mathematics questions in PISA attempt to assess the competence of learners to draw upon 
their mathematical competencies to “meet the challenges of their current and future daily 
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lives” (Salz & Figueroa   2009:99). Citizens have to use mathematics on a daily basis, such 
as when “consulting media, presenting information on a wide range of subjects in the form 
of tables, charts and graphs, when reading timetables, when carrying out money 
transactions and when determining the best buy at the market” (Salz & Figueroa, 2009:99). 
To capture this extensive notion, PISA utilises the concept of mathematical literacy, which 
is concerned with learners’ ability to “analyse, reason and communicate effectively as they 
pose, solve and interpret mathematical problems in a variety of situations, including 
quantitative, spatial, probabilistic or other mathematical concepts”. 
 
Mathematics was the focus of the PISA 2003 survey, meaning that more time was 
dedicated to mathematics testing, which allowed a more detailed analysis of the results. 
The 2006 mathematics results were compared with the 2003 yard stick. This will also be 
the case with results from future surveys. In 2000 and 2006, mathematics was also 
assessed, but less comprehensively than in 2003. Key assessment characteristics were 
established for the 2000 survey and underwent minor modifications for the following 
surveys. 
 
Salz & Figueroa   (2009:98) explain that the PISA mathematical tasks are defined in 
relation to three dimensions: the content, the mathematical processes, and the situations. 
The dimensions are as follows: 
 
• The first dimension, namely the content of mathematics, is defined primarily in terms 
of “overarching ideas”, and only secondarily in relation to curricular strands, such as 
numbers, algebra, and geometry, which are commonly used in curricula.  
• The second dimension is the process of mathematics as defined by general 
mathematical competencies.  
• The third competency cluster –reflection – consists of mathematical thinking, 
generalization and insight, and requires students to engage in analysis, to identify 
the mathematical elements in a situation and to pose their own problems.  
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In general, these processes are in ascending order of difficulty, but it does not follow that 
one must be mastered in order to progress to the other: it is possible, for example, to 
engage in mathematical thinking without being good at computations. 
 
The third dimension is the situation in which mathematics is used. PISA identifies four 
situations: personal, educational or occupational, public (related to the local community or 
society), and scientific. Each question used in a PISA survey falls into one category of each 
of the three dimensions. To report the results of PISA 2000, a single mathematics scale 
was used. The average score on this scale is 500, with two-thirds of learners scoring 
between 400 and 600. In 2003, when mathematics was the major domain, separate scales 
for each of the four content areas were created in addition to the overall mathematics scale. 
As was the case in 2000, the average on each scale was 500, with two-thirds of learners 
scoring between 400 and 600. In the 2006 survey, a single mathematics scale was used to 
gauge performance. The results were compared to the benchmark of 500 score points, 
established by PISA 2003. The same scale described above will be used for the purposes 
of this study. 
 
It is the policy of PISA that learners should be allowed to use calculators and other tools, as 
they are normally used in schools. However, the test questions are chosen so that the use 
of calculators is not likely to enhance a learner’s performance in the assessment. 
 
2.4.3.6 Science sample tasks 
 
As with the mathematics and reading assessments, Salz & Figueroa   (2009:188-189) give 
a detailed background on the science sample tasks by stating that“[s]cience questions in 
PISA aim at evaluating how well learners apply scientific ways of thinking to situations they 
could encounter in their everyday lives”. This enables PISA to assess scientific knowledge 
that is relevant to the science curricula of participating countries, without being inhibited by 
the common denominator of national curricula. To capture this idea, PISA uses the concept 
of scientific literacy, which is “the capacity to use scientific knowledge, to identify questions 
and to draw evidence-based conclusions in order to understand and help make decisions 
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about the natural world and the changes made to it through human activity” (Salz & 
Figueroa   2009:188-189). 
 
To evaluate learners in science, three interconnected dimensions were distinguished, 
namely scientific concepts, scientific processes, and scientific situations. Scientific 
concepts were drawn from physics, chemistry, and biology. More specifically, PISA used 
themes such as “forces and movement” or “the earth and its place in the universe” (Salz & 
Figueroa   2009:102). The selection of topics is based on their relevance to everyday 
situations, their enduring relevance, as well as the possibility to combine the topic with 
scientific processes (thus, more than just the ability to recall a name or a definition is 
required). The knowledge thus refers to the scientific concepts which learners need to 
grasp. 
 
Learners and people in general, have to use and apply their scientific knowledge and 
understanding via scientific processes. In PISA, the focus lies on processes which citizens 
will need, such as distinguishing between questions which science can and cannot answer, 
deciding when scientific evidence is and is not valid, and weighing evidence for and against 
a particular course of action that affects life at the personal, social or global level. In PISA 
2000, a distinction was made between the following five scientific processes: recognising 
scientifically investigable questions, identifying evidence needed in a scientific 
investigation, drawing or evaluating conclusions, communicating valid conclusions, and 
demonstrating understanding of scientific concepts (Salz & Figueroa, 2009). 
 
In PISA 2003, the five processes were reduced to three processes. These three processes 
were describing, explaining and predicting scientific phenomena, understanding scientific 
investigation, and interpreting scientific evidence and conclusions (Salz & Figueroa, 2009).  
 
The third of the three interrelated dimensions is scientific situations (sometimes referred to 
as areas of application or as contexts). The specific situation can be science in life and 
health, science in the earth and the environment, or science in technology. 
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The PISA 2006 assessment assessed learners’ science knowledge and skills more 
comprehensively. As a result of this some changes were made to the assessment. A major 
difference between the definition of scientific literacy used in PISA 2000 and PISA 2003 
and the PISA 2006 definition is the distinction between knowledge of science and 
knowledge about science in the 2006 assessment. The former means an understanding of 
scientific concepts and theories, whereas the latter refers to an understanding of the 
nature, power, and limitations of science as a human activity. 
 
In addition, the 2006 definition draws attention to the relationship between science and 
technology. PISA 2006 defines scientific literacy in terms of an individual’s: 
• Scientific knowledge, and use of that knowledge to identify questions, to acquire new 
knowledge, to explain phenomena, and to draw evidence-based conclusions about 
science-related issues; 
• Understanding of the characteristic features of science as a form of human 
knowledge and enquiry; 
• Awareness of how science and technology shape our material, intellectual and 
cultural environments; and 
• Willingness to engage with science-related issues and with the ideas of science as a 
reflective citizen (Salz & Figueroa   2009). 
 
Instead of the three interconnected dimensions which were distinguished in PISA 2000 and 
2003 (concepts, processes, and situations), PISA 2006 differentiates between four 
interrelated aspects, namely knowledge, competencies, contexts, and attitudes. The first 
three aspects bear some resemblance to the earlier dimensions, but have been altered in 
fundamental ways. The attitudinal aspect is a new addition. 
 
Knowledge is subdivided into knowledge of science and knowledge about science. 
Knowledge of science includes four subcategories, namely physical systems, living 
systems, earth and space systems, and technology systems, and knowledge about science 
encompasses two subcategories, namely scientific enquiry, and scientific explanations. 
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The context can be personal, social, or global, as well as historical in some cases. Each 
question used in the PISA 2006 survey falls into one category of each of the three aspects. 
The fourth dimension is learner attitudes. The questions in this dimension are different from 
the questions in the other dimensions, as they have no right or wrong answer. They relate 
to the same scientific issue as the other questions in the unit, but they ask about learners’ 
attitudes towards the issue. The attitude dimension is divided into the following four 
subcategories: (a) interest in science, (b) support for scientific enquiry, (c) self-belief as 
science learners, and (d) responsibility towards resources and the environment. 
 
To report the results of PISA 2000 and PISA 2003, a single science scale was used. The 
average score on this scale is 500, with two-thirds of learners scoring between 400 and 
600. In 2006, when science was assessed more comprehensively, separate scales for 
each of the competencies and knowledge domains were created, in addition to an overall 
science scale. As with the science scales used in PISA 2000 and 2003, each of these 
scales has a mean score of 500 points, with two-thirds of learners scoring between 400 and 
600. 
 
The sections above provided a detailed explanation of the various international 
assessments being used in education in South Africa, specifically TIMMS and PIRLS. More 
importantly, a thorough explanation was given of PISA, the standardised assessment used 
in this study. The detailed explanation given above of the PISA test is warranted in order to 
address the aim and objectives of this research study, since PISA will be used for data 
gathering and analysis of the research data. 
 
2.4.4  CRITICAL ANALYSIS OF INTERNATIONAL STANDARDISED 
ASSESSMENTS 
 
This section will present a critical review of the various standardised assessments 
described above. 
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2.4.4.1 TIMSS 
 
International comparative studies such as the TIMSS study have shown that despite the 
criticisms of national educational policy in the UK about achievement pressure for schools 
and teachers, a significant gain in learner achievement in mathematics was observed 
during the last five years (Mullis et al, 2004). 
 
Despite the undisputed value of the reports that have already been released, the total cost 
of TIMSS will be hard to justify if no more valuable test results come out of the study than 
those past results and others already scheduled for release. Furthermore, while the reports 
that are part of the primary work of TIMSS were all reviewed, they are nevertheless official 
reports that have not received the kind of open peer review to which independent 
scholarship is generally subject. Therefore, each of the scholarly communities with an 
interest in TIMSS should explore the hypotheses suggested by TIMSS, the data that have 
been collected, and the methodological issues that the study has raised. 
 
TIMSS has shown that 8th graders in the United States spend more hours in mathematics 
classes than do learners in Germany and Japan (Grouws, 1998). Grouws (1998) pointed 
out that this information, while presumably accurate, is not sufficient reason to conclude 
that the number of hours spent in class contributed to differences in achievement. It may 
be, he explained, that in one or more of the countries there is extreme variance from school 
to school in the hours spent in class. Such a finding could open up a new avenue for 
investigation, and would also militate against policy recommendations based on the mean 
alone. Murnane (1998) made a similar point when he stressed the importance of comparing 
the degree of variation in student achievement within nations and tying this variation to 
measures of socio-economic inequality. Similarly, King (1998:3) advocated such 
comparisons of within-country variation because of what they can reveal about “the 
importance each country accords equality across groups or its success in achieving this 
equality”. By going deeper than the achievement rankings in this way, researchers can 
make much more useful connections between TIMSS and the kinds of policy questions that 
are of most interest.  
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Metz (1998:7) remarked on the value of analysing the data in different ways from how it has 
been done in the past, and “comparing within countries, subgroups of schools, classes, 
students, subsets of the domain, performance on particular item types etc”. Other areas of 
interest would include variations in opportunities to learn science at the three grade levels, 
particular characteristics (such as structure, format, and content) of the mathematics and 
science items that were scaled together, and the relationship of the items to school 
curricula, as perceived by teachers (Metz, 1998). 
 
However one approaches the various tests, and taking into consideration the criticisms 
made regarding them, it needs to be acknowledged that these tests have an undeniable 
value and point to deep systemic problems. It should be acknowledged that South Africa’s 
education system is not working for the majority of the country’s children (Soudien, 2007). 
 
2.4.4.2 PIRLS 
 
Due to the very diverse education systems in use in different countries in the world, it could 
be seen as unfair to draw comparisons between countries participating in standardised 
assessments. According to Wang, Wang & Osterlind    (2011:29), in Hong Kong the PIRLS 
study was conducted in Chinese, which is the mother tongue of the majority of people and 
which is used in daily life. The “reading”, therefore, refers to Chinese reading. For the 
British sample, however, the “reading” refers to English reading. Due to differences in the 
language acquisition of Chinese and English, it could be the case that the development of 
reading self-concept differs as well. Wang’s observation certainly highlights a need for 
additional investigation. Constructs related to reading may be different because of the 
different amount of effort required for language acquisition with regard to the two 
languages, different components of these languages, etc. Although translating instruments 
into different languages is common in cross-cultural studies (Tirri & Campbell, 2010), this 
may affect the external validity of the study. 
 
From a South African perspective, the language of learning and teaching in the case of 
more than 80% of Grade 4 learners is a second language, mainly English, a language 
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which is spoken by less than 10% of the population (Howie 2003). As Heugh (2006:9) 
affirms, most learners who have to make the transition to “reading to learn” in Grade 4 
“simply fall into the gap between learning in the mother tongue and learning through a 
second language of education, English”. Heugh (2006) argues that this early exit from a 
first language to a second-language medium of instruction at this point is actually a weak 
bilingual model, as an additive approach should involve at least six to eight years of first-
language instruction, together with good provision of the second language, followed by 
dual-medium instruction in the latter years. This factor, however, cannot be offered as a 
reason for the inadequate performance of learners from South Africa in PIRLS. 
 
The methodology used by PIRLS in constructing the attainment macro-indicators from 
which the league tables are published is based on the assumption that there exists for each 
individual tested a skill level, for instance in mathematics, which can be reduced to a single 
value on the corresponding scale (for instance in mathematics), and on which test 
performance depends. This scale is supposed to be the same in every country, which 
makes it possible to measure it in the same way everywhere. However, not everyone 
believes that this is the case, because of the influence of linguistic and cultural factors on 
the test. Even if the belief in a common international dimension is accepted, other problems 
remain. For instance, the fact that a given test may be well suited “to distinguishing levels 
of ability between individuals within a particular country, while it may prove to be useless to 
do this in another, thereby blurring the central issue of inequality within countries, for which 
policy stakes may be high in a particular country” (Bonnet 2002:389). 
 
The other main characteristic of the methodology commonly used for international surveys 
should also be questioned, namely that the data needed to produce the league tables are 
gathered from a single, agreed-upon set of test instruments, which have been translated 
into all the languages concerned. This is basically how TIMSS, PIRLS, IALS, and PISA, to 
quote but some of the most recent studies, were conceived. International criticism is 
increasingly being voiced regarding this approach for devising international tests (Carey 
2000; Murat & Rocher 2000; Blum & Gue’ Rin-Pace 2001). There is also increasing 
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concern about the predominant use in some surveys of translations of mainly English-
language material. 
 
2.4.4.3 PISA 
 
Placing assessment items in context has both costs and benefits. Champagne (2009:12) 
asserts that “reading text and analysing diagrams takes testing time”, which may not 
necessarily contribute to better test results. Some of the questions raised by Champagne 
(2009:12) are the following: “Do test-takers try harder in tests with items that are in contexts 
that they find interesting? Is the test measuring more about individuals’ understanding of 
context than their science knowledge and abilities?” 
 
The PISA viewpoint on scientific literacy highlights the significance of science in life 
situations and applies the prominence of science in the blueprint of the assessment. An 
analysis of the science units utilised in PISA provides some information about the 
implications of the design decision on the information that the assessment provides about 
15-year-olds’ science literacy. For individuals to use science principles and practices in life 
situations, they must first understand the principles and be able to apply the practices. 
Champagne (2009:13) contends that “while testing for understanding of principles 
necessitates putting items in context, the objective is to keep the testing time and additional 
knowledge and abilities (reading, for instance) required to understand the situation at a 
minimum, so that the cognitive demand is on the science principles and abilities”, and not 
on understanding the situation in question.  
 
Instances of situations in the PISA test items on which an individual may spend testing time 
unnecessarily are Science Unit 2: Ozone, for example, where half a page is dedicated to 
background information on the subject matter.  
 
Blank & Smithson (2009:22) stress that it would be useful to have “some type of clear, 
global statements about the international assessments”, particularly PISA”. For example, 
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PISA is not intended to measure knowledge of the mathematics taught at school, but rather 
mathematical literacy.  
 
Another consideration relates to the extent to which an assessment measures test-taking 
skills. Seasoned test takers might choose not to read introductory text in units but go 
straight to the questions. This is an example of strategic test-taking knowledge in action. 
These individuals have analysed the situation and have devised a more efficient plan to 
complete the task that does not involve following a set procedure of reading the item from 
top to bottom as it appears on the page of the test booklet. 
 
A careful look at the released questions suggests that the language used in the 
assessment framework describing the components of scientific literacy being assessed is 
more complex than the knowledge and abilities being measured. For instance, of the 51 
questions in the released units, 30 are categorised as measuring the competency of 
explaining phenomena scientifically. In the absence of any explanation of what this 
competency involves, one might assume that questions measuring this competency would 
involve the test taker writing explanations or evaluating the quality of explanations. 
However, further explanation of this competency suggests abilities that are less 
challenging, namely the following: applying knowledge of science in a given situation; 
describing or interpreting phenomena scientifically and predicting change; and identifying 
appropriate descriptions, explanations, and predictions. Of the 30 questions categorised as 
explaining phenomena scientifically, only one question required writing an explanation; the 
other 29 involved applying knowledge of science in a given situation. 
 
Potential applications of PISA scores to policy or education practice should give 
consideration to matters such as testing time devoted to the components of knowledge and 
abilities contained in the PISA definition of scientific literacy, particularly the implications of 
including knowledge about science, technology, and attitudes as part of the assessment of 
science literacy. Furthermore, attention needs to be given to how well items match 
descriptions of the skills and abilities the assessment claims to measure. Ultimately, while 
the value of science literacy to the individual and to society, and the contribution of the 
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various components of science literacy to the areas of application identified in the PISA 
framework, will influence the choice, assessment is a resource-intensive process, and 
some choices regarding the allocation of resources are part of the decision-making 
process. 
 
A major concern of standardised assessments such as PISA is not necessarily what gets 
“pushed” in science assessments, but that the format used is relevant and important, that it 
gets closer to the idea of measuring how to think and apply than strictly measuring 
knowledge. The mathematics component of PISA, for example, has very little algebra or 
advanced algebra (considering that the target is15-year-olds), but the level of reasoning 
and numerical literacy required is what gives the test validity and/or its difficulty. However, 
educators do want to better address the PISA-type issues:  inquiry, scientific habits of mind, 
etc. This concern is raised by Blank & Smithson (2009) and Champagne (2009). 
 
Another problem is treating these literacy/process skills as separate isolated units rather 
than integrating them across all content areas in science. For example, teaching reasoning 
and analysis is not something that teachers always know how to do. A further problem is 
that there is an external push for content-driven standards and assessment. 
 
Hopmann (2007:109) contends, surprisingly, and in spite of its public impact, that PISA has 
not “led to thorough methodological debates within the comparative research community, at 
least not internationally”. Bonnet (2002), Romainville (2002), Nash (2003), Prais (2003), 
and Goldstein (2004), for instance, have raised criticisms with regard to the design of the 
test and analytical shortcomings.  
 
There has also been some fundamental and highly contested criticism of the 
methodological soundness of PISA’s research as a whole, as explained by Jahnke & 
Meyerhöfer (2006), and particularly by Wuttke (2006). However, none of this criticism has 
led to an international debate outside the PISA community itself on the validity claims of 
PISA. It seems to the researcher as if the overwhelming success of the approach has led to 
any attempt to discuss PISA’s design, data collection and analysis being seen as petty-
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minded and irreverent. The strategy of PISA itself in not granting access to the full 
database, including all the questionnaires, contributes to this problem. 
Some criticisms that appear to be relevant and important are the following, as extracted 
from Jahnke & Meyerhöfer     (2006): 
 
– Antoine Bodin (IREM de Besançon – Université de Franche-Comté) shows from a French 
perspective how much the PISA assessment is embedded in a certain understanding of 
(school) knowledge, which doesn’t fit all educational systems. 
– Wolfram Meyerhöfer (Universität Potsdam) continues this argument with an in-depth 
analysis of what PISA really asks for in its questionnaires, showing how little this is in touch 
with a comprehensive concept of current didactics. 
– Jens Dolin (Syddansk Universitet) adds similar arguments from a Danish perspective, 
underlining how much PISA’s conceptualisation of knowledge is at risk to misrepresent 
what is taught and learned in schools. 
– Markus Puchhammer (Technikum Wien) shows, using the published example questions, 
how translation problems may to a certain degree affect results, thus making comparisons 
sometimes inaccurate. 
– S J Prais (National Institute of Economic and Social Research, London) uses the 
example of England to demonstrate serious flaws in the response rates and sampling, 
which necessarily lead to biased results. 
– Bernadette Hörmann (Universität Wien) points to the systematic marginalisation of 
special-needs learners by PISA, and to how little have been done to deal with the role of 
such learners within the PISA approach, at least in Austria. 
– Peter Allerup (Århus Universitet) discusses a similar issue by showing in the case of 
Denmark to what degree PISA’s much-acclaimed analysis of the impact of gender, 
migration, and similar factors relied upon only a few highly problematic items. 
– Svein Sjøberg (Universitetet i Oslo) underlines how much both PISA’s design, on the one 
hand, and learner response behaviour, on the other hand, are culturally embedded, which 
may lead to a partial or complete mismatch. 
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– Gjert Langfeldt (Agder Universitet) questions the validity and reliability claims made by 
PISA, pointing to constructional constraints, methodological mishaps, and the cultural bias 
embedded in the PISA design. 
– Joachim Wuttke gives a comprehensive overview of recently voiced criticism of PISA’s 
research conduct, and the resulting bias and uncertainties, which puts its league tables and 
comparisons in question. 
– Rolf Olsen (Universitetet i Oslo) outlines ways in which PISA can overcome some of its 
shortcomings, by broadening its approach and adding new research. 
– Michael Uljens (Åbo Akademi) explains the Finnish PISA success by the fact that what 
PISA asks for had already gained a foothold in Finnish schooling before PISA came 
around. 
– Thomas Jahnke (Universität Potsdam) elaborates from a German perspective how PISA 
fails to really assess what is or should be taught in schools, and how reliance on PISA can 
lead to an impoverished view of the curriculum. 
– Dominik Bozkurt, Gertrude Brinek and Martin Retzl (Universität Wien) use the case of 
Austriato show how the public and political response to PISA unfolds, irrespective of what 
PISA can really cover or prove. 
– Finally, Stefan T. Hopmann (Universität Wien) puts both the PISA project and the PISA 
discourse in a comparative perspective, showing how much the design, the use of, and the 
response to PISA is determined by the needs and traditions of those involved. 
 
All in all, the contributions give a very varied picture of the PISA effort. No step in the 
research process of PISA seems to be without substantial problems, and several steps do 
not meet rigorous scholarly standards. Some scholars seem to believe that these are 
obstacles which can be solved within the PISA framework (for example, Allerup 2006, Dolin 
2006, Olsen 2006, and Sjøberg 2006), while others tend to a conclusion that the PISA 
project is beyond repair (for example, Langfeldt 2006, Meyerhöfer 2006, and Wuttke 2006) 
or so embedded in a specific political purpose that it should rather be considered as a type 
of research-based policy making, not as a scholarly undertaking (for example, Hopmann, 
Jahnke, Uljens, Bozkurt, Brinek & Retzl 2006). 
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Almost all of the issues discussed above raise serious doubts concerning the theoretical 
and methodological standards applied within PISA, and particularly to its most prominent 
by-products, namely its national league tables, or analyses of school systems. Without 
access to the full set of original data, it is difficult to come to a final conclusion. However, 
the following points seem to be evident, beyond any reasonable doubt: 
– PISA is by design culturally biased and methodologically constrained to a degree, which 
prohibits accurate representations of what actually is achieved in and by schools. Nor is 
there any evidence that what PISA covers is a valid conceptualisation of what every learner 
should know. 
– The product of most public value, namely the national league tables, is based on so many 
weak links that they should be abandoned straightaway. If only a few of the methodological 
issues raised in this volume are on target, the league tables depend on assumptions about 
their validity and reliability which are unattainable, according to Steiner-Khamsi (2003). 
– The widely discussed by-products of PISA, such as the analyses of “good schools”, “good 
instruction”, or of differences between school systems, and on issues such as gender, 
migration, or social background, go far beyond what a cautious approach to these data 
allows for. They are more often than not speculative, and would at least need a wider 
framing informed by additional research, looking at the aspects which PISA cannot cover or 
gets wrong in its design. 
– Any policy making based on these data (whether about school structures, standards, or 
the curriculum) cannot be justified. The use and misuse of PISA data in such contexts – 
done with or without PISA researchers’ consent or cooperation – belongs solely to the 
sphere of policy making. Of course, PISA researchers have the same right as every citizen 
to pronounce their political convictions in public. However, they cannot do so claiming 
research as an unquestionable basis for their arguments. 
 
This does not mean that there are no valuable lessons to be drawn from PISA. At least it is 
a very innovative comparative study on the uneven distribution of a peculiar kind of 
knowledge and abilities among young people in different countries. However, the use of 
PISA as research on schooling by the OECD, its members, and some of the research 
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groups connected to the effort goes far beyond what is scientific evidence or simply well-
conducted research.  
 
Despite the serious criticisms levelled against PISA, as explained above, PISA is still the 
leading international standardised assessment used today, and the benefits generated from 
its findings have proved invaluable to participating countries in terms of gauging 
international benchmarks. It is still the only internationally recognised assessment that 
assesses reading, mathematical literacy, and science literacy, and is used by more than 60 
countries worldwide. The methodology promoted by PISA is, notwithstanding the criticism 
levelled against it, the most accurate barometer for assessing the acquired mathematical 
and scientific knowledge and skills of 15-year-olds worldwide. Therefore, the use of PISA 
as the assessment instrument for this study is justified.  
 
The research conducted in this study, however, needs to be placed in context to ensure a 
full understanding and relevance of the data results and findings. The research data and 
findings will only have relevance if explained against a national perspective of the history of 
education in South Africa. An overview of this history is provided in the following section.  
 
2.5 THE HISTORY OF EDUCATION IN SOUTH AFRICA 
 
An introduction to the history of education in South Africa will now be given. A brief 
overview of curriculum reform in South Africa is included in this section to contextualise this 
study and to provide the background against which this research will be conducted. 
 
This section will focus on the discrepancies created by the different education departments 
before 1994, observed by Fiske & Ladd (2004:10):  
 
Reform of the state education system exemplifies this broader transformation 
process under way in South Africa in the post-1994 period. The new government 
inherited a system designed to further the goals of apartheid, one that lavished 
human and financial resources on schools serving white learners while 
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systematically starving those with African, Coloured and Indian learners. Before the 
fall of apartheid, there were between 15 and 18 different education departments 
operating in South Africa, namely the Department of Education and Training (DET) 
for blacks, the House of Representatives (HoR) for Coloureds, the House of 
Delegates (HoD) for Indians and the House of Assembly (HoA) for whites. 
 
After the emergence of the new political dispensation in 1994, the new education 
authorities had to address the legacies of the past. According to Pretorius (2007:31), “a 
sophisticated education system for whites was in place, but millions of adult South Africans 
(mainly black persons) were functionally illiterate”. Furthermore, millions of children in 
South Africa “endured school conditions resembling those of the most impoverished states 
of Africa” (Pretorius 2007:31).  
 
De Wet & Wolhuter  (2009:1) make the following comments about the phenomenon of 
medium of instruction in black schools after the Soweto uprising of 1976:  
 
In the era prior to 1994, black and white learners not only attended separate schools 
but the segregated schools had different policies regarding medium of instruction. 
Resistance to the language policy regarding black education culminated in the 1976 
uprisings. This led to the scrapping of both Afrikaans and black home languages as 
language of instruction in black schools. After the uprisings, black schools followed a 
policy of decreasing bilingualism. After 1994, in the spirit of democracy, official and 
educational status was granted to eleven languages. Deep-seated distrust, and fear 
that home-language education would lead to impoverishment, social and political 
isolation, and disempowerment, caused the majority of South African learners to 
prefer English rather than their home language as language of instruction. 
 
Although English is regarded as the language of commerce, technology, education, and 
training, it is the home language of only 8.2% of South Africans. The Bill of Rights, as 
contained in South Africa’s Constitution (RSA 1996a: Section 30) guarantees equal status 
for all 11of the country’s official languages, namely Afrikaans, English, isiNdebele, 
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isiXhosa, isiZulu, Sepedi, Sesotho, Setswana, siSwati, Tshivenda, and Xitsonga. IsiZulu is 
the home language of 23.8% of South Africans, followed by isiXhosa,at17.6% of the 
population, Afrikaans ,at13.3%, Sepedi, at 9.4%, and both English and Setswana with 8.2% 
(Pretorius 2007).  
 
The Bantu Education Act, Act No. 47 of 1953, brought about two totally separate education 
systems, one for white learners, and one for black learners (De Wet & Wolhuter  2009). 
Truter (2004:164) points out that this resulted in “a dichotomy of two separate cultures that 
functioned separately from kindergarten up to university level”. This was also the case with 
the language policy, because there was a separate language policy for white learners and 
black learners.  
 
The Bantu Education Act, Act No. 47 of 1953, determined that the use of the home 
language as medium of instruction was compulsory up to and including Standard 6. Both 
Afrikaans and English were compulsory school subjects from the first year of school. From 
Standard 7 onwards, English and Afrikaans were used as medium of instruction on a 50/50 
basis. Furthermore, the policy placed a ceiling on opportunities for development, because it 
was expected of black people to acquire academic skills in two “foreign” languages (Chick 
1992:275). 
 
Regardless of the educational advantage of home-language instruction, there was much 
resistance to the implementation of this policy, as explained by Chick (1992:275): 
 
In the minds of the black community, such advantage was overshadowed by the 
realization that educational motives were secondary to political ones. Consistent with 
apartheid ideology, mother-tongue instruction prepared the different language 
groups for separate existence […] the policy served to divide and rule black people. 
 
The ANC came to political power in 1994 and made a concerted effort to transform the 
educational landscape. Education not only had to be transformed, it “had also to play a key 
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role in the transformation of the South African community” (Duvenhage 2006). The 1995 
White Paper for Education and Training (DoE 1995:4) stated this vision as follows: 
 
It should be a goal of education and training policy to enable a democratic, free, 
equal, just and peaceful society to take root and prosper in our land, on the basis 
that all South Africans without exception share the same inalienable rights, equal 
citizenship, and common national destiny, and that all forms of bias (especially 
racial, ethnic and gender) are dehumanizing. 
 
A few years later, the Department of Education (DoE 2001:2) repeated this idea by 
emphasising that education is imperative “to overcome the devastation of apartheid, and 
provide a system of education that builds democracy, human dignity, equality and social 
justice”. For this to materialise, education had to undergo a transformation. Duvenhage 
(2006:133) clarifies the main thrusts of education transformation as follows: 
• The creation of a single, non-racial education dispensation wherein there is space 
for all participants; 
• The entire overhaul and democratisation of education management; 
• The upgrading and improvement of the education infrastructure; and 
• The transformation of curricula in order to eradicate the legacy of apartheid in the 
system. 
 
Duvenhage (2006) concedes that the ANC government tried very hard to realise the 
transformation objective. There were many achievements, although some plans failed, and 
others had to be redesigned. Duvenhage (2006:135) lists, among other things, the following 
transformation successes:  
• increased access to schools;  
• a considerable improvement in the qualifications of educators; 
• an improvement in the ratio of educators to learners; and 
• an increase in the per capita spending per learner. 
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Some of the failures were highlighted at a two-day summit in 2006, during which members 
of the Eastern Cape Department of Education reflected upon transformation in education 
and highlighted the following failures: 
• a shortfall in learners’ skills development, in particular literacy and numerical skills; 
• an unequal distribution of resources and infrastructure; and 
• a poor work ethic among educators.  
 
At this summit, the Chairperson of the Education Portfolio Committee, Mahlubandile 
Qwase, lamented the lack of support for African languages and culture in former Model C 
schools according to Sityata-Soga (2006). With reference to this, Van Wyk (2006:24) 
reported that “schools in South Africa do not function satisfactorily”. According to the 
Executive Director of the Institute for Justice and Reconciliation (IJR), Charles Villa-
Vicencio (in Van Wyk 2006:24), “the blame must be laid at the door of principals who do not 
manage their schools effectively, as well as poor discipline amongst learners”. Jansen (in 
The Star 2005) was quoted as saying that governing bodies of former Model C schools 
thwarted the transformation process. He said that “far too many all-white schools […] have 
used language policy or enrolment policy or teacher appointment processes to retain the 
dominant culture and clientele of the school”. 
 
The following section will deal with the new curriculum implemented in South African 
schools based on outcomes-based education. 
 
2.6 OUTCOMES-BASED EDUCATION (OBE) 
 
In this section some components of outcomes-based education (OBE) as the foundation of 
the current South African curriculum are addressed. The new curriculum for the state 
education system known as Curriculum 2005 [C2005] and was introduced in 1997. The 
new curriculum needed to reflect the emphasis in the new constitution on equity and human 
rights and, in sharp contrast to its predecessor, had to foster universal access and common 
expectations for all learners. It needed to stand as a “statement of what all citizens of the 
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new South Africa should know and be able to do as workers, citizens, and fulfilled 
individuals” (Fiske & Ladd 2004:154). 
 
Fiske & Ladd (2004:154-155) explain that the new curriculum would meet the following 
three requirements related to content and pedagogy: 
 
1. First, instruction had to reflect the social values that define the new South 
Africa, namely values that Nelson Mandela summarised in his inaugural 
address as “peace, prosperity, non-sexism, non-racialism, and democracy”.  
2. Second, the content of the new curriculum had to be non-authoritarian. 
Whether delivered in white schools or black schools, apartheid-era instruction 
had been doctrinaire, and apartheid content was defined at the centre. The 
post-1994 climate would not tolerate the mere substitution of one orthodoxy 
for another. Local schools and communities had to be able to participate in 
shaping curriculum content. 
3. Third, the new curriculum needed to be delivered in a democratic fashion. 
Instruction in the apartheid era had been universally teacher-centred and 
emphasised rote learning rather than critical thinking and open-ended 
problem solving. Instead, the new curriculum would focus on the child, 
promote active learning, and give each learner some responsibility for the 
shaping of his or her own education. 
 
OBE has its roots in the behaviourist psychology of B.F. Skinner, the pedagogical principles 
of Paolo Freire, the mastery learning techniques of Benjamin Bloom, and the curriculum 
objectives of Ralph Tyler. According to Fiske & Ladd (2004:157), it is also “consistent with 
progressive learner-centered educational principles nurtured by English private schools”. Its 
adoption in South Africa in the mid-1990s can be explained in part by the fact that at the 
time OBE was enjoying considerable popularity in other English-speaking countries, most 
notably Australia and New Zealand. The Department of Education was particularly 
influenced by William Spady, an American proponent of the method who visited South 
Africa as a consultant.  
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The implementation of Curriculum 2005 was not without problems, and it soon became 
apparent that it warranted investigation. Arnolds (2006:36) explains in this regard:  
 
Introduced into schools in 1998, Curriculum 2005 was reviewed in 2000 to assess its 
structure and design, accompanying teacher development processes, learning 
materials developed to support the curriculum, provincial support to teachers in 
schools and implementation time-frames. The Ministerial Review Committee 
presented its report on 31 May 2000. The Review Committee recommended that 
strengthening the curriculum required streamlining its design features and 
simplifying its language through the production of an amended National Curriculum 
Statement. In addition, it recommended improving teacher orientation and training, 
learning support materials and provincial support. It also recommended relaxation of 
time-frames for implementation. 
 
In June 2000, the Council of Education Ministers accepted the curriculum 
recommendations of the Review Committee, and in July 2000 Cabinet resolved that:    
 
The development of a National Curriculum Statement, which must deal in clear and 
simple language with the curriculum requirements at various levels and phases, 
must begin immediately. Such a statement must also address the concerns around 
curriculum overload and must give a clear description of the kind of learner in terms 
of knowledge, skills, values and attitudes that is expected at the end of the GET 
band (Arnolds, 2006:36). 
 
The institution of outcomes-based education (OBE), another centrepiece of government’s 
education transformation plan, bogged down in the everyday realities of South Africa’s 
classrooms, such as under qualified teachers, a lack of adequate resources, and the 
absence of a proper culture of teaching and learning in many schools (Warnich & Wolhuter 
2009), to the extent that even the founder and most voluble exponent of OBE, William 
Spady, counselled government to abandon the OBE project, describing it as a “professional 
embarrassment”.  
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Jansen (1999) mentions overwhelming challenges in the early implementation of OBE in 
South Africa’s education system, specifically ordinary teachers coming into contact with a 
curriculum discourse that was completely foreign to their understanding and practices. 
Educators also struggled with a constant shift in language, such as from “competencies” to 
“outcomes”, which showed that insufficient thought had gone into the transition to OBE. 
Jansen (1999) also criticises influences by foreign experts from Scotland, Australia, New 
Zealand, England, and the United States, most of who do not even offer OBE in their own 
countries. These issues caused educators to lose confidence in OBE from the outset, and 
they were reluctant to adapt to the curriculum. 
 
Fiske & Ladd (2004) add to this and lament that while Curriculum 2005 specified teaching 
and learning outcomes, it provided little of the explicit content knowledge that teachers 
require to achieve these outcomes. In the spirit of democracy and local participation, 
teachers were expected to generate this content on their own, using not only standard 
sources such as textbooks, but information derived from local sources. Taylor & Vinjevold  
(1999) suggest that the lack of specified content was “a terrible mistake”, because it 
undermined the overall goal of promoting equity within the school system. 
 
Fiske & Ladd (2004:162) list the following other common drawbacks of Curriculum 2005:  
• the language of the new curriculum; 
• teachers were not given adequate training in either the principles or the practical 
requirements of OBE; and 
• teachers complained that record-keeping was time-consuming and reduced the 
amount of time they could devote to classroom instruction and curriculum planning. 
 
Gilmour & Soudien (2009) assert that when the new National Curriculum Statement was 
introduced in 1998, educators with strong professional histories in middle‐class schools did 
not agree with the “de-professionalised corps” operating in schools. An even more real 
danger was that the learners themselves were socially and culturally not the autonomous 
subjects that were envisaged in the constructivist principles of the curriculum. They were, 
instead, children who had been deprived of opportunities on many levels in the past, 
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impoverished children whose cultural and often philosophical backgrounds did not accord 
with what the curriculum professed. Consequently, a deep sociological disjuncture existed 
between what the policy sought to achieve and what learners actually had to work with. 
 
Thus the outcomes-based education curriculum, while intended to address inequalities in 
education, actually led to more and new issues in South African education. As concluded 
by Gilmour & Soudien (2009:290), “macro structural features of race and class”, 
augmented by a curriculum “which is epistemologically largely inaccessible”, leads to a 
state that, in a “reductionist” way, deprives the majority of learners of success. 
 
2.7  REVAMPED CURRICULUM 
 
There has been much criticism of the OBE curriculum. It appears that the Education 
Department acknowledges the deficiencies of OBE and is taking concrete steps to remedy 
them. The Department of Basic Education (DBE) appointed a panel of experts to 
investigate challenges relating to OBE, which led to a streamlining of the National 
Curriculum Statement, and ultimately Curriculum and Assessment Policy Statements 
(CAPS) to be implemented in 2013. According to Liebenberg (2011), based on 
recommendations from all stakeholders, the DBE recommended the introduction of the 
CAPS as follows: 
 
The aim of the CAPS will be to improve the quality of teaching and learning. The 
focus will be on the content per term and the required assessment tasks for each 
term. The advantage of the CAPS is that every subject in each grade will have a 
single, comprehensive and concise document. The DBE emphasized that the CAPS 
is not a new curriculum. The renewal of the national catalogue will vary. In some 
subjects there will be more curriculum changes than in others. 
 
Draft copies of the CAPS were made available for public comment at the end of 2010, and 
implementation was to be due in 2012 for Foundation Phase (Grade 1-3) and Grade 10, 
in 2013 for Intermediate Phase, Senior Phase, and Grade 11, and in 2014 for Grade 12. 
72 
 
2.8 CURRENT ISSUES IN EDUCATION IN SOUTH AFRICA 
 
In addition to an understanding of the history of education and the implementation of OBE 
in schools in South Africa, a brief explanation of current issues in education in South Africa 
is necessary to provide the background to this study. 
 
Soudien (2007:182) asserts that “failure to produce a high quality education system 
remains the country’s primary challenge”. Samoff (2008:ix) highlights the following issues in 
South Africa’s education system: 
• Schools struggle to maintain quality; 
• Equipment and fittings are lost to thieves; 
• Drug dealers are operating at school gates; 
• Students and teachers become dispirited and alienated; 
• Many teachers and learners show up sporadically, or arrive but do little work; 
• Teachers see innovations as imposed and unmanageable and regard national and 
provincial education departments with suspicion and distrust, or worse; 
• Privilege, often still based on race, and increasingly on class; 
• University students mock integration and enthusiastically support reactionary parties; 
• The gains – they do exist, and they are significant – are often swamped by 
education’s debilitating disabilities; and 
• The daily struggles of learners are more about survival than social transformation.  
 
Furthermore, Jansen (2005) states the reasons for the bad performance of education in 
South Africa as being failures in the managerial matters of schooling, teachers, textbooks, 
and time, a view supported by Taylor & Vinjevold  (1999) and Crouch & Mabogoane  
(2001). Gilmour & Soudien (2009:281) conclude that “silent exclusion”, which refers to the 
phenomenon where children enrol at school and attend classes but learn little, is a worrying 
feature of education access in South Africa. Shortcomings include “educational financing, 
administration and the delivery of services” (Hartley & Omarjee 2008:7). 
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These issues in education in South Africa are particularly important with regard to the 
expected results from the different schools and the educational environment in which these 
schools operate. Issues in education in South Africa include the following: 
 
2.8.1  Graduate employment 
 
Even after more than 18 years into the new democracy, South Africa still suffers from the 
long-term consequences of apartheid. Bhorat (in Chisholm 2004:31) points out that this is 
even more pertinent in the labour market, including among black graduates, particularly in 
the field of education, training, and development. He is, however, surprised by the high 
unemployment levels among individuals with degrees, and he highlights the following:  
 
[F]or African participants with a degree the unemployment rate stood at 16.41 per 
cent in 2002 while the figures for whites were 3.15 per cent. However, despite these 
lower unemployment rates for degreed workers, it needs to be noted that the rate of 
increase in numbers of unemployed was greater for degreed workers. Hence the 
number of white unemployed increased by 141 per cent over the seven-year period 
and more than quadrupled for African graduates (Bhorat in Chisholm 2004:31). 
 
Moleke (2005: vi) explains the importance of higher education as follows: 
People with higher education enjoy a clear advantage in the labour market. Their 
likelihood of being unemployed is low; and when this does occur, the period of 
unemployment is relatively short. When they are employed, the employment is 
normally in better-paid jobs. Such employees also quickly gain knowledge and work 
experience, which further benefits them in the job market. However, differences 
occur by race and gender. 
 
Moleke (2005) conducted a study of graduate employment trends in South Africa involving 
university graduates who qualified between 1990 and 1998. The following are some of the 
findings:  
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• While the employment of graduates increased during this period, differences 
occurred between race groups; 
• African professionals experienced a decline in employment rate during the period, 
while members of all other race groups experienced an increase in employment rate 
between 1995 and 1999; 
• The participation of females in the labour force increased by 29.8%, compared to an 
increase of 18.5% among males; 
• The number of economically active persons as a percentage of the total population 
increased as follows: Africans experienced an increase of 27.2%, compared to 
22.1%among Asians, 18.3% among Coloureds, and 10% among whites; 
• Graduates in fields with a more professional focus, such as medical science and 
engineering, found employment much more sooner than those who qualified in fields 
of a more general nature; 
• While more than half of males and females obtained immediate employment after 
graduating, the proportions were slightly higher for males; 
• Graduates from historically white universities had better employment prospects than 
graduates from historically black universities; 
• The first job for 66% of graduates in the survey was permanent, while 19% found 
temporary employment, and 15% found contract employment; 
• The majority of graduates (58%) were in a professional job, while19% were in a 
managerial position, and 11% were in an administrative job; 
• A larger proportion of males were in managerial functions, while a larger proportion 
of females were in professional/technical and administrative functions; 
• Whites made up the highest proportion (23.6%) of those in managerial positions, 
followed by Asians (19.6%), Africans (10.8%), and Coloureds (10.6%); and 
• Half of all the graduates (50.9%) had their first job in the public sector, with 46.8% in 
the private sector, and only 2.4% in self-employment. 
 
Moleke (2005) asserts that factors such as field of study, race, gender, and institution play 
a role in graduate unemployment. According to Moleke (2005:19), “Africans, females, those 
who studied humanities and arts and those who studied at historically disadvantaged 
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universities [have] the highest rate of graduate unemployment”. Moleke (2005:19) adds that 
there exists “a mismatch between the types of skills/qualifications held by many graduates 
and the demand for skills/qualifications that are in short demand”. The same sentiments are 
expressed by Koen (2006) and Letseka & Maile   (2008).   
 
Letseka & Maile   (2008:2) argue that 
Previous studies have revealed the stark realities of racial inequalities in higher 
education. In addition, higher education institutions produce an insufficient number 
of graduates with relevant qualifications for the labour market. Others point out that 
the labour market has discrimination problems of its own, most conspicuous in a 
deliberate refusal to employ graduates from historically black universities. 
 
Labour market interventions should thus be “geared towards better-educated youth marked 
by their formal qualifications”, as they do not match with the labour demand needs of the 
economy (Bhorat 2004:56). PISA gauges the “work-readiness” of 15-year-olds and also 
looks at the factors that impinge on their mathematics, science and literacy skills. This, in 
turn, could have an effect on their eventual performance in the labour market, according to 
Bhorat (2004). 
 
2.8.2  Racial integration  
 
The focus of this section is integration of the different race groups in schools subsequent to 
the abolition of apartheid. Pandor (in Nkomo et al. 2004:11) mentions that although the 
racial and gender composition of our schools is changing, learners in South Africa are not 
integrating. Pandor (in Nkomo et al. 2004:11) adds that the challenge is the successful 
promotion of the value of dignity, equality, and advancement of human rights and freedom. 
She maintains that integration will only be achieved when girls are regarded as equal to 
boys.Post-1994 education practice has focused heavily on desegregation and expanding 
access. With a few exceptions, schools have remained hierarchical, authoritarian, and 
teacher-centred. According to Samoff (2008:x),“[c]ritical reasoning, self-reliant learning, 
cooperative approaches, community responsiveness, environmental awareness, self-
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confident assumption of responsibility, political consciousness, engaged citizenship, and 
more were marginalized”. 
 
The PISA assessments conducted as part of this study will indicate whether racial 
integration of learners in different schools since the abolition of apartheid has led to a 
standardisation of language, mathematics, science and literacy skills and knowledge 
among learners. These assessments will also determine the factors that have contributed 
to disparities, if any, in the findings, by means of a background questionnaire which will be 
administered. 
 
Van der Berg (2001) conducted a national study of racial integration in schools in South 
Africa in 1997. Van der Berg (2001) classified schools on the basis of the predominant race 
of learners at the school, with a percentage of 70% being chosen as the arbitrary cut-off for 
learners being of one particular race. Thus, for example, “mainly African” or “mainly 
Coloured” schools are those with more than 70% African or Coloured learners, 
respectively. “Mixed schools” were those in which no race group accounted for more 
than70% of the learners.  
 
According to Van der Berg’s calculations, 96% of the African learners in South Africa were 
in “mainly African” schools, and only 3.2% were in “mixed schools”. Furthermore, within the 
“mainly African” schools, 99.6% of learners were African. In other words, most African 
learners are still in schools with other African learners. It was likewise found that white 
learners still attend mainly white schools: 77% of white learners were in “mainly white” 
schools, and the proportion of white learners in “mainly white” schools was, on average, 
90% or more; 22% of white learners were in racially mixed schools (Van der Berg 2001).  
 
Van der Berg (2001) summarises that as of 1997, more than three-quarters of South 
Africa’s white learners still had very little exposure to African or Coloured peers at school. 
Eighty-five percent of Coloured learners were in “mainly Coloured” schools, while more 
than half of Indian learners were in racially mixed schools. A few former Model C schools 
remain enclaves of privilege, now with more Africans among their students and many 
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Model C schools have “decayed, either closed or are enrolling African students but are not 
offering an effective education programme”, according to Samoff (2008:xiii). Soudien 
(2007) emphasises that the extent to which wealthy and white children perform better than 
poor and black children is a legacy of the country’s past. It should also be taken into 
cognisance that schools in South Africa have fundamentally preserved their apartheid-era 
racial profiles, as a result of a range of factors, such as the cost of fees, class, the medium 
of instruction, geographical access and cultural (dis)comfort (Gilmour & Soudien 2009).  
 
Notwithstanding the above-mentioned factors, schools in South Africa are racially 
integrated, albeit only legislatively speaking, and not in reality and the PISA study will 
determine to what extent integration has occurred, and how learners from the different race 
groups compare within the same school, as well as in the sample in general. The study will 
also look at the environmental factors that influence the performance of the different race 
groups in the sample. 
 
2.8.3  Independent schooling 
 
Kitaev (1999:43) defines independent schools as “all formal schools that are not public, and 
may be founded, owned, managed and financed by actors other than the state, even in 
cases where the state provides most of the funding and has considerable control of these 
schools”. Hofmeyer & Lee    (2004) lament the dearth of research conducted on 
independent schooling in South Africa, and they name Randall (1982) and Christie (1990) 
as specialists on the subject of independent schooling in South Africa. However, both of 
these sources date to before 1994. A definite research vacuum thus exists in the field of 
independent schooling in South Africa.  
 
2.8.3.1 A historical overview 
 
According to Randall (1982), the first independent schools in South Africa were, 
established in the mid-nineteenth century and were mainly traditional private schools based 
on English prototypes and followed what was termed a liberal education” (Randall 1982). 
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Du Toit (2004:2) asserts that “church schools were also among the first to emerge and 
consisted largely of Catholic, Anglican and Methodist schools”, a view supported by Muller 
(1992) and Kitaev (1999). As far as private correspondence colleges are concerned, the 
first such college in South Africa was Intel, which was founded in 1906.It was followed by 
the colleges of Lyceum and Damelin, founded in 1917 and 1955, respectively. New 
independent schools mushroomed after 1980 in response to conditions in black schools 
during apartheid. 
 
Hofmeyer (2001) notes a considerable increase in independent schooling after 1990. This 
view is supported by the Independent Schools Association of South Africa (ISASA) (2001). 
James (1991:2) identifies two types of demands which have fuelled the growth of 
independent schooling in South Africa: 
• “Excess” demand for more schooling (usually associated with developing countries); 
and 
• “Differentiated” demand for different and even better schooling (normally associated 
with developed countries). 
 
Excess demand is probably responsible for the low-fee schools serving African middle and 
lower socio-economic households, while differentiated demand has characterised the 
traditional and religious independent schools. In his preface on independent schooling in 
South Africa, Du Toit (2004: v) remarks that “[t]he current landscape of independent 
schooling appears to have a segmented profile, characterized by two types of schools: 
smaller, predominantly African low-to-average-fee schools and larger white predominantly 
higher-fee schools”. Black learners currently constitute more than 70% of learners in 
independent schools. More than 50% of all independent schools have low to average fees. 
However, there is evidence that despite diversification and increased opportunity, historical 
patterns of inequity continue to prevail in this sector, as can be seen in the work by 
Hofmeyer & Lee    (in Chisholm 2004). 
 
Du Toit (2004:1) further contends that independent schooling in South Africa has always 
been “shaped by political factors, but is currently shaped by a range of social and economic 
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factors”. Before the enactment of the South African Schools Act of 1996, many of these 
independent schools were unregistered, but they were all forced to register in due course in 
order to continue operating. 
 
For the purposes of this study, independent schools in the Port Elizabeth will be 
approached and their results will be compared with public schools for the PISA testing.  
 
2.8.4  Other factors influencing participants 
 
Makolo (2005) makes interesting observations which are relevant to the findings of this 
study, including issues external to the classroom which have a major impact on the overall 
performance of schools and issues within the classroom environment. The background 
questionnaire that participating learners had to complete as part of the assessment (see 
Appendix P) focuses on both internal and external issues that may have an effect on the 
outcome of the findings of the study, and will thus warrant investigation. 
 
2.8.4.1  Issues external to the classroom 
 
Makolo (2005) remarks that the three provinces with the highest annual school fees also 
had relatively low HIV/AIDS prevalence. The opposite is true for the three provinces with 
the lowest annual school fees. This doesn’t suggest a link between the cost of school fees 
and HIV/AIDS prevalence, but rather indicates that a serious education challenge exists, as 
those schools with a high prevalence of HIV/AIDS also have poor financial resources. He 
mentions that learners in these latter provinces are thus doubly disadvantaged.   
 
Taylor et al. (2003:17) illustrate a “definite relationship between numeracy pass rates and 
learners affected by poverty”, particularly in the Western Cape, although the problem may 
not be just financial. Van der Berg (2005:19) points out that although the poorest learners in 
the Western Cape receive four times more per capita funding than their more affluent peers 
this factor did not relate to an improvement in test results.  
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2.8.4.2 Issues within the classroom environment 
 
In his analysis of a survey conducted on class sizes between 2001 and 2003, Makolo 
(2005:6) reports that 
• 58% of African educators taught classes of more than 46 learners; 
• A substantial number of white teachers taught classes of only 21 learners; 
• A significant number of Coloured teachers (29%) taught large classes; 
• The majority of Asian educators (57.9%) taught classes of about 36 to 45 learners. 
• Only 23.6% of Asian educators taught classes of 46 learners or more. 
 
It appears that even 18 years into the new democracy, not much has changed in terms of 
educator-learner ratios by race. Howie (2008:10) relates that for the PIRLS 2006 study, the 
classes with “low educator-learner ratios of 1:20 achieved significantly better results than 
classes with between 40-60 learners”. Because of the abstract nature of mathematics and 
science, it would not be advantageous to teach these subjects in large classes, as it would 
be difficult to give every learner the required individual attention. 
 
Gilmour & Soudien (2009:295) contend that “in weaker schools staff allocation to classes 
was often done on ‘political/personal’ rather than professional criteria”. This often resulted 
in “uneven class sizes and weaker teachers getting weaker classes”. Management thus, in 
effect, sort of “punishes” certain educators by allocating “academically weak” or ill-
disciplined classes to them. The learners in such classes are more likely to underachieve 
throughout their school career, as they may be unable to escape their circumstances. This 
scenario holds true, as these learners find it extremely difficult to transfer to schools that 
offer a better quality of education. 
 
Research conducted by Baxen & Gilmour     (2000) demonstrated the difficulties that 
teachers were having with the curriculum in understanding both content and requirements, 
and if there are “pedagogical problems in delivery”, then the end product of poor 
performance should not be too unexpected. Gilmour & Soudien (2009) mention that low 
expectations from teachers of weaker and underprivileged learners compound the “silent 
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exclusion” of learners. This can result in some learners being “coerced” into not opting for 
subjects such as mathematics and physical science at secondary level, which, in turn, 
leaves them with limited options at tertiary level. 
 
Taylor & Vinjevold  (1999) has claimed that increasing levels of support to underperforming 
schools and paying more attention to in‐school processes – such as providing and 
monitoring homework in subjects such as mathematics – and the procurement of 
competent teachers does make a difference. His work makes it clear that it is not teacher 
qualifications that matter, so much as the character or the value of the teacher. Van der 
Berg (2005) expresses the same sentiments. 
 
2.8.5 Knowledge versus outcomes 
 
Much has been said about the value of knowledge versus outcomes in education in South 
Africa. Kraak & Young   (2000:28) relate that in the early 1990s there was the assumption 
that shifting from the “narrow concept of competence to the broader concept of outcomes 
as a basis for defining qualifications would allow space for debates about knowledge 
content”. The question of knowledge tended to be avoided by focusing on notions of 
competence, partly because it was restricted to vocational knowledge and partly because it 
was assumed that knowledge was always implied in competent performance in the 
workplace. This turned out to be not the case. As Muller (2000a) argues, outcomes are 
either too narrowly prescribed to take into account knowledge or they are too diffuse or too 
difficult to assess. In both cases, knowledge content gets lost. 
 
The criterion of adequacy shifts the attention to education outcomes and the minimum 
acceptable or adequate level of education. As long as all schools are providing an 
acceptable or adequate education, below this standard it would not be inequitable for some 
schools to surpass this minimum level (Fiske &Ladd 2004:8). This scenario could lead to 
learners in South Africa, for example, lagging even further behind their international 
counterparts in the areas of mathematical, science and literacy knowledge and skills, as 
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has been evidenced by the performance of South African learners in comparative 
international assessments such as TIMSS and PIRLS (see Appendices A-I).  
The challenge is to label the minimum level of adequate education. The central question is 
“Adequate for what?” The answer may lie in a concept explained by Rawls (2001) as the 
notion that every learner should attain a minimum set of education outcomes connected to 
his or her long-term life chances. Another answer may draw on philosopher Amy 
Gutmann’s concept of a democratic threshold. In Gutmann’s (1987) view, the primary role 
of education is to promote a democratic society characterised by deliberative and collective 
decision-making, and hence the threshold is the level at which a person has the ability to 
participate effectively in the democratic process. Fiske & Ladd (2004:9) comment on both 
of these concepts and conclude that 
 
Combining these two views, we conceive of educational adequacy in the South 
African context as the education level needed for someone to participate fully in both 
the political and economic life of the country. Standards of adequacy are very 
different in the post-apartheid period. For one thing, all citizens are entitled to 
participate fully in the new democracy and are thus in need of the skills required for 
critical and independent thinking. Moreover, because the country’s economic vitality 
depends crucially on its ability to be competitive in the global knowledge-based 
economy, a typical worker must have a much higher level of education than in the 
past.  
 
2.8.6 Changes in higher education 
 
In their executive summary on dropout rates at South African universities, Letseka & Maile   
(2008) mention that South Africa’s graduation rate of 15% is one of the lowest in the world, 
according to the National Plan for Higher Education (NPHE), compiled by the Department 
of Education in 2001. This is of particular concern given the shifts that have taken place in 
employment distribution and the critical shortage of high-level skills in the labour market. 
This combination of factors is likely to act as a major impediment to achievement of 
government’s economic development goals. The Department of Education has also noted 
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wide disparities in graduation rates, with the average graduation rate for white students 
being more than double that of black students (Letseka &Maile 2008).  
 
Fiske & Ladd (2004) explain that the new black-run government that came into power after 
the democratic elections of 1994 inherited a higher education system consisting of 36 
universities and technikons, some of which were historically white and some of which were 
historically black. They indicate that, as with the primary and secondary levels, higher 
education has faced enormous problems related to the legacy of apartheid, including 
limited resources, financial mismanagement, poor teaching, and low achievement in 
institutions serving black students. 
 
The Education White Paper of 1997 states:  
 
In South Africa today, the challenge is to redress past inequalities and to transform 
the higher education system to serve a new social order, to meet pressing national 
needs, and to respond to new realities and opportunities. 
 
As a starting point, the White Paper called for a single unified system of higher education, 
run by national government, which would be committed to serving students of all races 
(Fiske & Ladd 2004).  
 
In May 2002, the Cabinet approved a revised national plan that called for the consolidation 
of 36 existing institutions into a structured system of 21 institutions, consisting of 
11universities, six technikons, and four “comprehensive universities” offering both 
university and technikon programmes. According to Jansen (2002), the mergers of 
universities did not succeed, as these mergers were driven by ideological motives. Samoff 
(in Weber 2008:xiv) contends that at the changeover to majority rule, there was wide-
ranging accord that reorganising higher education required priority attention, and that 
leading white institutions have largely been sheltered from institutional rearrangements, 
while black institutions have been reorganised and merged. On the positive side, Soudien 
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(2007) mentions that the Higher Education Act of 1998 led to the black student enrolment 
at higher education institutions increasing from 191,000 in 1993 to 449,000 in 2003. 
 
Jansen (in Chisholm 2004:293) lists the following challenges that the higher education 
sector in South Africa faces: 
• The profile of academics at higher institutions remains constant, namely largely 
white and male; 
• “Knowledge producers” are predominately white and male; and 
• It will become increasingly difficult to recruit and retain promising black academics at 
higher institutions. 
 
2.9 CONCLUSION 
 
This chapter dealt with the context of international standardised assessments, with 
particular emphasis on PISA, which will be used as the research instrument in this study. 
The rationale for highlighting international standardised assessments, specifically PISA, 
was to provide an overview of the dynamics of PISA and how they will impact on this study. 
The other assessments, namely TIMMS and PIRLS, acted as a comparative framework to 
illustrate how learners from South Africa have performed in other international standardised 
assessments. 
 
The chapter also provided a backdrop to education in South Africa to present a framework 
for the context in which the participants operate, and it explored current issues within the 
media regarding the social, political and economic factors of the country’s education 
system. Issues dealt with in this chapter included deficiencies in graduate employment, 
problems with racial integration in schools, and the disparities between independent 
schools, and the effect that these issues have on education in the country. In addition, the 
chapter highlighted factors internal and external to the classroom and what effect these 
factors may have on the mathematics, science and literacy knowledge and skills of learners 
in South Africa. The purpose of this chapter was to look at the actual situation in education 
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in South Africa, and what impact this situation may have on the performance of learners in 
the sample. 
 
The following chapter will examine the quantitative research design and methodology used 
in this study.  
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CHAPTER 3 
RESEARCH DESIGN AND METHODOLOGY 
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3.2 INTRODUCTION 
 
In Chapter 3, the empirical study designed to address the research problem will be 
explained. The chapter explains the research methodology and the data-gathering 
strategies that were employed. 
 
The aim and objectives of the study will also be described, and an overview of the specific 
research design used to achieve the aim and objectives of the study will be provided. 
Thereafter, an explanation is given of the data-analysis techniques used. An identification 
of the participants and the sampling procedure, as well as the research procedure, will also 
be included. Finally, this chapter will provide a description of validity and reliability, as well 
as the ethical considerations observed in the study, a delimitation of the study, and its 
limitations.  
 
3.3 RESEARCH PARADIGM 
 
Mertens (2005) defines research as a systematic investigation where data are collected, 
analysed, and interpreted in some way in an effort to understand, describe, and predict a 
phenomenon. Research is influenced by the researcher’s mental framework, which is 
referred to as a paradigm. Maree (2007:47) views a paradigm as “a set of assumptions of 
beliefs about fundamental aspects of reality which gives rise to a particular world-view”, 
which represents the world-view that guides the inquiry. This implies that the research 
paradigm serves as the lens through which, or organising principles by which, reality is 
interpreted.  
 
In this study, the researcher followed a positivist approach. A positivist approach is defined 
by Krauss (2005:759) as an approach where “the object of study is independent of 
researchers; knowledge is discovered and verified through direct observations or 
measurements of phenomena and facts are established by taking apart a phenomenon to 
examine its component parts”. This study fits the positivist paradigm, as the researcher was 
completely independent of the object of study in the sense that the researcher was working 
88 
 
outside the sphere of South African education during the research process. Furthermore, 
content knowledge was systematically discovered and verified by means of two 
questionnaires and an international standardised assessment (see Appendices O, P, and 
Q). Facts were then established by dissecting the different components of the findings 
generated by the various data-gathering instruments mentioned in the previous sentence 
and were examined and reported within their constituent parts. 
 
3.4 RESEARCH DESIGN 
 
A research design is a plan that indicates how the researcher intends to investigate the 
research problem (Denzin & Lincoln      2006; Mouton 2002).This study can be classified 
under the theoretical framework of comparative and international education. According to 
Holmes (in Noah 1984:551), the nineteenth-century pioneers of comparative education 
were men whose task was to develop their own national system of education. Almost 
without exception, they were members of a new class of officials appointed to take a 
special interest in education. As administrators, they wanted to know whether anything of 
practical value could be learned from the study of foreign systems of education. Some of 
these pioneers were prepared to adopt from foreign systems those features that would 
benefit but not harm their own education systems. Today comparative and international 
education can be of assistance to policy makers and administrators and can form a 
valuable part of the education of teachers.  
 
Kelly, Altbach & Arnove (1982:508) assert that  
 
Comparative education has traditionally served educational planners, policy-makers, 
and others involved with the applied aspects of educational policymaking. Much of 
the database in this field has been developed with the interests of such groups in 
mind. Comparative education serves as a means to provide information on policy 
options in planning educational reform and a benchmark to compare the 
effectiveness of educational practices. 
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Kelly et al. (1982:508) add that  
 
Planners and administrators who use comparative knowledge are for the most part 
in ministries of education, international agencies, aid organizations, and to some 
extent in school systems. Although relatively few of these individuals are “producers” 
of knowledge in the field, they are important in applying research, sponsoring 
studies, and determining the shape of comparative education through their funding 
of research. 
 
Epstein (1994:399) contends that 
 
[C]omparative education tends to draw its inspiration from the social sciences. In 
doing so it makes certain assumptions about schooling. For one thing, the field 
views schools as integral parts of culture, as never inert but susceptible to social 
change. However, the universal basic aim of the school in general remains the 
preparation of children for their economic future, taking cognizance of a variety of 
aspects involved in such a future. The predicament of schools lies in the fact that 
they cannot accurately anticipate the future for which they have to prepare the 
learners. 
 
This study is comparative in nature, as the relation between learners in South Africa and 
their international peers will be explored. It also does not simply mean comparing different 
groups, but, as Maree (2007:73) points out, “it involves searching systematically for 
similarities and differences” between learners from South Africa and their international 
peers in terms of mathematical, scientific and literacy knowledge and skills. Furthermore, 
comparisons between the achievements of different racial, religious and status groups, as 
well as genders, participating in the study will be drawn. The performance of learners in the 
different educational settings will also be investigated to ascertain how effectively teaching 
and learning is implemented in these schools. Hopefully, the diverse character of the 
findings of the study will provide information for policy makers in planning education 
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transformation and will serve as a yardstick to evaluate the effectiveness of current 
education practices in South Africa. 
 
 
3.5 RESEARCH DESIGN AND METHODOLOGY  
 
The purpose of a research design is to provide a structure for the answering of research 
questions (Neuman 2006). This study falls within the domain of quantitative research 
methodology, as it uses numerical data to describe and explore a phenomenon. In this 
study, a questionnaire was used to conduct a survey, and the data was converted into 
nominal data for analysis. Quantitative research is inclined to be deductive, as it tests 
theory. The results can be generalised to the learners in the grades of those specific 
schools, provided that appropriate sampling techniques are used.  
 
Gall, Gall & Borg (2003:223) maintain that the purpose of a survey is to use questionnaires 
or interviews to collect data from a sample that has been selected to represent a population 
to which the findings of the data analysis can be generalised. They further contend that 
questionnaires are documents that ask the same questions of all individuals in the sample. 
The study will also employ a standardised test. A standardised test is “a test that has 
procedures to ensure consistency in administration and scoring across all testing 
situations” (Gall et al. 2003:190). 
 
An advantage of quantitative studies is that the range of the data is able to be presented in 
a coherent and functional way using numbers (Blaxter, Hughes & Tight 2003; Bless & 
Kuthuria 1993; Struwig & Stead  2001). Quantifying abstract concepts allows one to 
discuss topics that might otherwise be difficult to analyse. Furthermore, data can be 
precisely and exactly compared when it is in numerical and statistical form (Rubin, Rubin & 
Piele 2005). 
 
One of the disadvantages of the quantitative method is that detailed insight into the 
research problem may be compromised (Neuman 2006). However, many investigators feel 
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that by using quantitative research methods and statistical techniques, researchers bring 
greater precision and objectivity to the matter under investigation.  
 
This study will utilise empirical statistical data, which will be precisely and accurately 
compared and analysed, which is a key feature of quantitative research. The questionnaire 
and assessment instruments utilised in the study are quite comprehensive, and it was felt 
that a quantitative methodology was best suited to the current study. 
 
Within the broader sphere of quantitative research, this study adopted an exploratory-
descriptive approach. Exploratory-descriptive research involves the provision of an 
accurate and detailed description of, as well as a systematic examination and organisation 
of, carefully observed information about specific phenomena or constructs (Christensen 
1996; Cozby 1993; Dane 1990). Descriptive research attempts to provide a complete and 
accurate description of a situation by summarising and communicating what is found in 
quantitative data. Harris (1998:48) states that “descriptive studies frequently utilize large 
samples, natural settings, and behaviours or scores that are of general interest”. This study 
deals with a comprehensive sample of data generated from 248 learners in eight schools 
that highlight a serious concern in education in South Africa today. The exploratory-
descriptive approach is deemed appropriate for this particular research study. 
 
3.6 PARTICIPANTS AND SAMPLING  
3.6.1 Participants 
  
 The sample for this study consisted of 248 learners who were all in Grade 9 at secondary 
schools in Port Elizabeth. The participants were selected from eight different secondary 
schools. The main criterion was that they should be in Grade 9, as the local sample would 
be compared with their international peers within the same age group or numbers of school 
years attended, (see Schleicher & Tamassia    (2003) in Chapter 1). 
 
 Other considerations for the sample selection include:  
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         • Diversity in race groups in schools: The sample includes learners from the white, 
black, Coloured and Indian population groups of South Africa. One of the focuses of 
the study is to determine whether there are still academic achievement disparities in 
the knowledge and skills levels of the four   in the country after having been exposed 
to an integrated education system. Therefore, it was deemed appropriate to make 
the sample group as racially diverse as possible. 
         • Types of schools: Public schools from the four former education departments that 
catered for learners before 1994, that is, the HoR, the HoD, the HoA, and the DET, 
as well as independent schools, were represented. The motivation behind selecting 
schools representing all the former education departments was to assess whether 
the characteristics of the education system before 1994 are still affecting learners. 
Have learners who have been exposed to an integrated public school system 
acquired similar knowledge and skills, or is the scenario still reminiscent of the 
apartheid era, where unfair privilege was extended to, for example, the former 
House of Assembly (HoA) schools (Fiske & Ladd 2004).  
• The mother tongue of learners: Learners whose home language is English, 
Afrikaans, or isiXhosa, as well as foreign learners, were incorporated in the study. 
Analysis of results will feature a comparison between the effects of language on 
academic achievement, as mentioned by ADEA (2005), Somhlahlo (2009), Schuring 
(1997), Coutts (1992), etc) in Chapter 2. Although the medium of testing in the 
assessment used in this study is English, it is not necessarily the mother tongue or 
medium of instruction of all of the participants in the sample. The results of learners 
using English as a first language or medium of instruction will be compared with the 
achievement of learners using English as a second language, either as medium of 
instruction or as home language. 
• Religion: A Christian school and an Islamic school were selected, while the religious 
persuasions of the other six schools were mainly Christian and mixed. The 
motivation behind selecting schools that would represent the major religions in South 
Africa was to determine how the quality and standard of education in religious 
schools in South Africa compare with each other and how they compare with the 
quality and standard of education in public schools. The study will compare the 
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achievement of learners in the two religious schools in the sample, and it will explore 
whether there is a difference in the acquired skills and knowledge of learners in 
religious schools compared to learners from public schools. 
• School location: Schools from different suburbs and areas were included. For 
example, schools from Port Elizabeth’s historically white suburbs, the northern 
areas, which essentially cater for Coloured learners, the townships, which cater 
mainly for black students, and Malabar, where most Indian learners study, were 
chosen. The motivation behind selecting schools from different residential areas was 
to determine how the area or suburb where learners live or attend school affects 
their knowledge and skills and to determine whether this plays a significant role in 
academic achievement. Chapter 1 sketched a background to the history of Port 
Elizabeth and explained how the different races ended up living in their respective 
suburbs during the previous apartheid dispensation. Many of the learners in the 
sample still attend schools based on the racial segregation patterns that existed 
before 1994, and the study also aims to look at whether academic results are still 
skewed towards schools in former advantaged areas to the detriment of former 
disadvantaged schools. 
 
Based on the factors discussed above, an effort was made to make the research sample as 
diverse and representative of the Port Elizabeth population as possible, to ensure 
accountable and relevant results and findings. A breakdown of the sample according to the 
biographical and personal details of the participants follows. 
 
3.6.1.1 Ethnicity 
 
 
 
 
The data shows that out of the different race groups that participated in the assessment 
white learners made up 17% of the sample, Coloured learners made up 27%, black 
learners made up 48%, Asian learners made up 7%, and other race groups made up 1%. 
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Two of the sample groups had only black learners, while most of the other groups 
contained learners that represented various race groups. The sample comprised one 
Korean learner. 
 
3.6.1.2 Gender 
 
The gender distribution of the sample, revealed that 34 % of the learners were male, and 
66% of the learners were female. The large difference in female-male ratio can be partly 
attributed to the fact that one sample group was an all-girls school. 
 
3.6.1.3 Home Language 
 
The data collected regarding the different home languages spoken by the participants in 
the sample indicate that the majority of the learners, 116 were isiXhosa-speaking, followed 
by English speakers, which comprised 88 of the sample. Afrikaans was spoken by 40 of the 
learners, while speakers of other languages made up just less than 2% of the sample at 
four. Some of the other home languages indicated by the learners include isiZulu, Sesotho, 
and Korean. 
 
3.6.2  Sampling 
 
The study employed a convenience, non-probability sampling technique to obtain a sample 
of Grade 9 learners from secondary schools in Port Elizabeth. Convenience sampling is the 
process where the researcher selects a sample primarily because it is accessible and 
reasonably reflective of the population of interest (Harris 1998; Fowler 2002). According to 
Leary (1991), this is the crudest form of sampling, because anyone who is convenient 
becomes part of the population. When using non-probability sampling, the researcher has 
no way of knowing the probability that a particular case will be selected for the sample 
(Harvey & McDonald 1993; Leary 1991).  
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McMillan & Schumacher       (2003:168) assert that in non-probability sampling, the 
researcher uses subjects “who happen to be accessible or may represent certain types of 
characteristics”. As referred to in Chapter 1 by Salz and Figueroa, PISA is an international 
assessment directed at 15-year-olds, which coincides with learners in Grade 9 in South 
Africa. This study falls within the contention of McMillan & Schumacher       (2003:168), in 
that the participants selected for this study match the characteristics of the PISA target 
groups. In order to draw a valid comparison between learners from South Africa and their 
international peers, non-probability sampling is thus used for the purposes of this study, as 
the participants will most likely be of the same age or in the same grade. 
 
McMillan & Schumacher (2003:169) divide non-probability sampling into three types, 
namely convenience sampling, purposeful sampling, and quota sampling. Relevant to this 
study is convenience non-probability sampling, described by McMillan & Schumacher       
(2003:169) as selecting subjects on the basis of being “accessible or expedient”. The 
researcher is based in the city of Port Elizabeth, which makes it logical to target samples 
from this city. Furthermore, participants in the sample sites are already “conveniently” 
arranged in the appropriate age or grade group required by the PISA study. Thus, the study 
uses convenience non-probability sampling, as the participants match the characteristics of 
the PISA groups and are accessible and convenient for the research study. 
 
One of the limitations of convenience non-probability sampling is that there is an unequal 
chance of being included in the sample, and although the sample may provide the 
researcher with prolific data, the sample will probably not be representative of the 
population (Graziano & Raulin 2000; Struwig & Stead  2001). There are no attempts to 
control bias, which implies difficulties with regard to the generalisability of the results (Dane 
1990; Sheskin 2000; Struwig & Stead  2001). Caution should thus be taken when 
generalising the findings. McMillan & Schumacher (2003:169) assert that the 
generalisability of the findings will be limited to the characteristics of the subjects, in this 
case Grade 9 learner in Port Elizabeth schools. 
 
However, with the study being exploratory-descriptive research, generalisability was not a 
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concern, as it can be assessed through replication (Schonegevel 1997; Sullivan 2001). 
Non-probability convenience sampling is also less complicated than probability sampling 
methods, as it takes advantage of respondents who are readily available. However, the 
disadvantage of non-probability sampling is that it is less precise (Bailey 1987). Patton 
(1987) stated that despite the disadvantages of non-probability convenience sampling, it is 
the most commonly employed sampling strategy in the social sciences. Another major 
advantage of this type of sampling is that it is less expensive in terms of costs and time 
(Gravetter & Forzano, 2006; Cozby, 1993). 
 
As previously mentioned, a total of eight schools were selected for the study. The 
researcher chose schools covering as diverse demography as possible to represent the 
population. A breakdown of the demography of the different schools follows. For the sake 
of reliability and validity, the schools will be identified as Schools A to H.  
 
School A 
 This school is situated in the western suburbs of Port Elizabeth and used to operate under 
the former House of Assembly (HoA), which was in charge of Model C schools. A total of 
26 learners were assessed, of which 13 were white, 11 were black, and two were Coloured. 
Most of the educators at the school are white. The medium of instruction is English. 
 
School B 
This school is also located in the western suburbs, and like School A, operated under the 
former HoA. The medium of instruction is Afrikaans, and 31 learners took part in the study, 
of which 12 were white and 19 were Coloured. Because of the medium of instruction, no 
black learners were assessed at this site. The majority of educators at the school are white. 
School C 
School C is also situated in the western suburbs, and caters explicitly for Christian learners. 
The school is independent, but follows the curriculum of the National Education 
Department. Twenty-three learners were assessed at this site, of which 18 were white, four 
were black, and one was Korean. Once again, most of the educators at the school are 
white. The medium of instruction at the school is English. 
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School D 
The fourth school in the sample is located in the township and used to operate under the 
auspices of the former Department of Education and Training (DET) for black learners. The 
sample comprised 33 participants, of which all the learners were black and 32 learners 
used isiXhosa as their home language. The medium of instruction at the school is English, 
and most of the educators are black. 
 
School E 
School E is located in the area previously demarcated for the Indian segment of the 
population. The school formerly functioned under the House of Delegates (HoD), which 
catered to the education needs of Indian learners. The medium of instruction is English, 
and of the 36 learners sampled, 14 were black, 12 were Coloured, and nine were Indian. 
The majority of educators at the school are Indian. 
 
School F 
The sixth school in the sample is also an independently-operated school, which caters for 
Muslim learners. The school follows the national education curriculum, and the medium of 
instruction is English. Of the 22 participating learners, 11 were Coloured, nine were Indian, 
and two were black. Most of the staff at the school are Coloured or Indian. 
 
School G 
This school is situated in the northern suburbs and is a girls-only school that used to belong 
to the Catholic Church but fell under the former House of Representatives (HoR), which 
was charged with Coloured education. All the learners sampled were black and used 
isiXhosa as their home language, while the medium of instruction at the school is English. 
The staff complement is mostly Coloured, with a few black educators. 
 
School H 
The last school included in the sample also used to fall under the HoR, as it is located in 
the northern suburbs of Port Elizabeth. A total of 34 learners were assessed, of which 22 
were Coloured, and 12 were black. The school’s medium of instruction is English, with most 
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of the educators being Coloured. English is the home language of 20 of the learners 
sampled, 10 speak isiXhosa, three speak Afrikaans, and one speaks Sesotho. 
 
3.7  RESEARCH METHODS 
 
Two questionnaires were used for assessment purposes in this study. The first 
questionnaire, which was administered to the learners, is the same instrument that was 
used by the OECD in previous assessments. The questionnaire consists of two parts, with 
the first part designed to extract biographical data and background information from 
participating learners (see Appendix P). The second part contains the reading, 
mathematics and science sample tasks (see Appendix Q).   
 
The second questionnaire was for completion by the principal of the school or a designate, 
and was also taken from the PISA resources (see Appendix O). Among other things, this 
questionnaire asks information about: 
• The characteristics of the school; 
• The student body; 
• The school’s resources; 
• Staffing; 
• The organisation of the school; 
• The environment in the curriculum; 
• Career guidance and preparation of the learners for further education. 
 
This information helps to illustrate the similarities and differences between groups of 
schools, in order to better establish the context of learners’ test results. For example, the 
information provided may help to establish the impact of resource distribution on learner 
achievement – both within the same school and between schools. 
 
A comprehensive questionnaire (see Appendix P) was used by the researcher to obtain 
essential demographic and background information from the learners. The instrument used 
is the same as the one used by PISA for the learners who took the assessment in the ±50 
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OECD countries that regularly participate in the process. The questionnaire was modified 
by the researcher to accommodate local conditions, for example some countries use the 
terms “standard” or “key level”, while South Africa uses the term “grade” to identify the 
different year levels. Minor terminological adaptations such as these did not compromise 
the validity of the questionnaire, as meaning was not affected. 
 
The questions included were based on the literature review and included biographical 
information needed for the meaningful interpretation of the research findings. The 
questionnaire requested information pertaining to the participant’s age, gender, home 
language, ethnicity, members of the family and their influence on the learner’s education, 
the school environment, the learner’s study habits and attitude to learning, and future 
aspirations. Specific aptitudes to reading, mathematics, and science were also solicited. 
The final three parts of the questionnaire relate to the assessment in reading, mathematics, 
and science. A thorough breakdown of each component is given below. 
 
As mentioned in Chapter 2, PISA aims to measure how far learners approaching the end of 
compulsory education have acquired some of the knowledge and skills necessary for full 
participation in today’s knowledge society. The PISA assessment comprises reading, 
mathematics, and science tasks.  
 
Reading tasks 
 
The PISA 2009 definition of reading literacy states that reading literacy is to understand, 
use, reflect on, and engage with written texts, in order to achieve one’s goals, to develop 
one’s knowledge and potential, and to participate in society. Five aspects guide the 
development of the reading literacy assessment tasks, namely: 
• retrieving information; 
• forming a broad understanding; 
• developing an interpretation; 
• reflecting on and evaluating the content of a text; and 
• reflecting on and evaluating the form of a text. 
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The purpose of the PISA reading literacy assessment is to monitor and report on the 
reading proficiency of 15-year-olds as they approach the end of compulsory education. 
Each task in the assessment is designed to gather a specific piece of evidence about 
reading proficiency by simulating a reading activity that a reader might carry out, either 
inside or outside school, as an adolescent or as an adult. The PISA reading literacy tasks 
range from very straightforward comprehension activities to quite sophisticated activities 
requiring deep and multiple levels of understanding. The difficulty of any reading literacy 
task depends on an interaction of several variables. 
 
The PISA reading task section used in the assessment comprised five levels of proficiency 
(from Level 1 to Level 5). Questions were given a mark based on the difficulty level of the 
question, as illustrated below in Table 3.1.  
 
Table 3.1: Reading task levels according to PISA 2003 
Level            Range 
5           Above 625 
4           553-625 
3           481-552 
2           408-480 
1           335-407 
 
The PISA 2003 report provides the following narrative description of learner proficiency 
levels for reading below. 
 
Level 5 
Learners proficient at Level 5 on the reading literacy scale are capable of completing 
sophisticated reading tasks, such as managing information that is difficult to find in 
unfamiliar texts, showing detailed understanding of such texts and inferring which 
information in the text is relevant to the task, and being able to evaluate critically and build 
hypotheses, draw on specialised knowledge, and accommodate concepts that may be 
contrary to expectations. 
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Level 4 
Learners proficient at Level 4 on the reading literacy scale are capable of difficult reading 
tasks, such as locating embedded information, dealing with ambiguities, and critically 
evaluating a text. 
 
Level 3 
Learners proficient at Level 3 on the reading literacy scale are capable of reading tasks of 
moderate complexity, such as locating multiple pieces of information, making links between 
different parts of a text, and relating a text to familiar everyday knowledge. 
 
Level 2 
Learners proficient at Level 2 are capable of basic reading tasks, such as locating 
straightforward information, making low-level inferences of various types, working out what 
a well-defined part of a text means, and using outside knowledge to understand a text. 
 
Level 1 
Learners proficient at this level are capable of completing only the simplest reading tasks 
developed for PISA, such as locating a single piece of information, identifying the main 
theme of a text, or making a simple connection with everyday knowledge.  
 
Learners performing below 335 score points – that is, below Level 1 – are not likely to 
demonstrate success in the most basic type of reading that PISA seeks to measure. This 
does not mean that they have no literacy skills. Nevertheless, the pattern of their answering 
in the assessment is such that they would be expected to solve fewer than half of the tasks 
in a test made up of items drawn solely from Level 1, and therefore they would perform 
below Level 1. Such learners have serious difficulties in using reading literacy as an 
effective tool to advance and extend their knowledge and skills in other areas. Learners 
with literacy skills below Level 1 may therefore be at risk, not only of difficulties in their 
initial transition from education to work. Presumably they would therefore not be able to 
benefit from so-called lifelong learning. 
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Below follows a breakdown of the number of reading questions asked per level. 
 
Table 3.2: The number of reading questions asked per level 
Level     Number of     
questions 
5       6 
4       8 
3       10 
2       10 
1       9 
 
The modified standardised assessment used in the study provides an adequate spread of 
reading questions over the different levels, as can be seen from Table 3.2 above. 
 
Mathematics tasks 
 
The PISA mathematics domain is concerned with the ability of learners to analyse, reason, 
and communicate ideas effectively as they pose, formulate, solve, and interpret 
mathematical problems in a variety of situations. The PISA mathematics assessment 
focuses on the capacity of 15-year-old learners (the age when many learners are 
completing their formal compulsory mathematics learning) to use their mathematical 
knowledge and understanding and to carry out the tasks (PISA 2009 report). 
 
Similar to the reading tasks, the PISA mathematics task section used in the assessment 
comprised five levels of proficiency (from Level 1 to Level 5). Questions were given a mark 
based on the difficulty level of the question, as illustrated below in Table 3.3: 
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Table 3.3: Mathematics task levels according to PISA 2003 
Level       Range 
5 Above 606 
4 545-605 
3 483-544 
2 420-482 
1 358-419 
 
The PISA 2003 report provides the following narrative description of learner proficiency 
levels for mathematics below. 
 
Level 5 
At Level 5, learners can develop and work with models for complex situations, identifying 
constraints and specifying assumptions. They can select, compare, and evaluate 
appropriate problem-solving strategies for dealing with complex problems related to these 
models. 
 
Learners at this level can work strategically, using broad, well-developed thinking and 
reasoning skills, appropriately linked representations, symbolic and formal 
characterisations, and insight pertaining to these situations. They can reflect on their 
actions and can formulate and communicate their interpretations and reasoning. 
 
Level 4 
At Level 4, learners can work effectively with explicit models for complex concrete 
situations that may involve constraints or call for making assumptions. They can select and 
integrate different representations, including symbolic ones, linking them directly to aspects 
of real-world situations. Learners at this level can utilise well-developed skills and reason 
flexibly, with some insight, in these contexts. They can construct and communicate 
explanations and arguments based on their interpretations, arguments, and actions. 
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Level 3 
At Level 3, learners can execute clearly described procedures, including those that require 
sequential decisions. They can select and apply simple problem-solving strategies. 
Learners at this level can interpret and use representations based on different information 
sources and can reason directly from them. They can develop short communications 
reporting their interpretations, results, and reasoning. 
 
Level 2 
At Level 2, learners can interpret and recognise situations in contexts that require no more 
than direct inference. They can extract relevant information from a single source and can 
make use of a single representational mode. Learners at this level can employ basic 
algorithms, formulae, procedures, and conventions. They are capable of direct reasoning 
and making literal interpretations of the results. 
 
Level 1 
At Level 1, learners can answer questions involving familiar contexts where all relevant 
information is present and the questions are clearly defined. They are able to identify 
information and to carry out routine procedures according to direct instructions in explicit 
situations. They can perform actions that are obvious and follow immediately from the given 
stimuli. 
 
Below follows a breakdown of the number of mathematics questions asked per level. 
 
Table 3.4: The number of mathematics questions asked per level 
Level Number of 
questions 
5 8 
4 9 
3 11 
2 4 
1 2 
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Table 3.4 above illustrates that the higher-order-level mathematics problems featured more 
than the problems in Levels 1 and 2. 
 
Science tasks 
 
Scientific literacy is defined as the capacity to use scientific knowledge, to identify 
questions, and to draw evidence-based conclusions in order to understand and help make 
decisions about the natural world and the changes made to it through human activity. This 
definition is based on three dimensions: scientific knowledge or concepts, scientific 
processes, and the situations or context in which the knowledge and processes are 
assessed (PISA 2009 Report). The PISA science assessment encompasses a continuum 
of scientific knowledge and the cognitive abilities associated with scientific enquiry, it 
incorporates multiple dimensions, and it addresses the relationships between science and 
technology. It provides an assessment of learners’ scientific literacy by assessing their 
capacity to use scientific knowledge (Bybee 1997a; Fensham 2000; Law 2002; Mayer & 
Kumano 2002). 
 
The PISA science task section used in the assessment comprised six levels of proficiency 
(from Level 1 to Level 6). Questions were given a mark based on the difficulty level of the 
question, as illustrated below in Table 3.5. 
 
Table 3.5: Science task levels according to PISA 2003 
Level       Range 
6 Above 707.9 
5 663.4-707.8 
4 558.8-633.3 
3 484.2-558.7 
2 409.5-484.1 
1 334-409.4 
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The PISA 2003 report provides the following narrative description of learner proficiency 
levels for science below. 
 
Level 6 
At Level 6, learners can consistently identify, explain, and apply scientific knowledge and 
knowledge about science in a variety of complex life situations. They can link different 
information sources and explanations and use evidence from those sources to justify 
decisions. They clearly and consistently demonstrate advanced scientific thinking and 
reasoning, and they use their scientific understanding in support of solutions to unfamiliar 
scientific and technological situations. Learners at this level can use scientific knowledge 
and develop arguments in support of recommendations and decisions that centre on 
personal, social or global situations. 
 
Level 5 
At Level 5, learners can identify the scientific components of many complex life situations, 
they can apply both scientific concepts and knowledge about science to these situations, 
and they can compare, select, and evaluate appropriate scientific evidence for responding 
to life situations. Learners at this level can use well-developed inquiry abilities, they can link 
knowledge appropriately, and they can bring critical insights to situations. They can 
construct explanations based on evidence and arguments based on their own critical 
analysis. 
 
Level 4 
At Level 4, learners can work effectively with situations and issues that may involve explicit 
phenomena requiring them to make inferences about the role of science or technology. 
They can select and integrate explanations from different disciplines of science or 
technology, and they can link those explanations directly to aspects of life situations. 
Learners at this level can reflect on their actions, and they can communicate decisions 
using scientific knowledge and evidence. 
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Level 3 
At Level 3, learners can identify clearly described scientific issues in a range of contexts. 
They can select facts and knowledge to explain phenomena, and they can apply simple 
models or inquiry strategies. Learners at this level can interpret and use scientific concepts 
from different disciplines, and they can apply them directly. They can develop short 
statements using facts, and they can make decisions based on scientific knowledge. 
 
Level 2 
At Level 2, learners have adequate scientific knowledge to provide possible explanations in 
familiar contexts or to draw conclusions based on simple investigations. They are capable 
of direct reasoning and making literal interpretations of the results of scientific inquiry or 
technological problem solving. 
 
Level 1 
At Level 1, learners have such limited scientific knowledge that it can be applied to only a 
few familiar situations. They can provide scientific explanations that are obvious and that 
follow explicitly from given evidence. 
 
Below follows a breakdown of the number of science questions asked per level. 
 
Table 3.6: The number of science questions asked per level 
Level Number of  
questions 
6 3 
5 8 
4 6 
3 13 
2 8 
1 2 
 
Table 3.6 demonstrates that most of the science questions were pitched at Level 3, 
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followed by levels 5 and 2. 
 
3.8 RESEARCH PROCEDURES  
 
Permission was granted to the researcher by Dr Nyathi Ntsiko, District Director of the 
Eastern Cape Education Department (see Appendix N), to approach schools willing to 
participate in the study. A letter inviting principals of the targeted schools and setting out 
the aims and conditions of the research (see Appendix M) was then drafted and personally 
taken to the targeted schools by the researcher. In total, 18 schools were approached by 
the researcher, to ensure inclusivity and to improve the sample return size. Only 12 of the 
schools approached consented or returned the consent letter to participate contained in the 
invitation letter (see Appendix M). The researcher then selected eight schools to participate 
in the study based on the diversity of the background of the institutions. The assessments 
were conducted in 2010 and took about one month to complete. 
 
3.8.1 Piloting and administering of the assessment 
 
Because of practical reasons, such as schools not being able to provide computer access 
to their learners to take the computerised version of the PISA assessment, it was decided 
to make use of the pencil-and-paper version of the PISA assessment. Clements & Ellerton 
(1995) assert that pencil-and-paper tests are commonly used in assessments that involve 
large samples.  
 
The assessment was piloted using two Grade 9 learners from a school not selected for the 
study. The motivation behind the pilot was twofold: to get an indication of the time required 
to complete the entire assessment, and also to ensure that there were no discrepancies 
between the questionnaire and the answer booklet. It took the first learner approximately 
three-and-a-half hours to complete the assessment, including two breaks of 15 minutes 
each. The second learner required about 4 hours and 30 minutes. The two learners pointed 
out several typing errors and omissions on the answer sheet. The researcher corrected the 
mistakes pointed out by the learners before administering the assessment to the main 
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sample. Since the questionnaires used in the pilot were exactly the same as the ones used 
for PISA, the researcher deemed that a more extensive pilot was not necessary. 
 
The researcher conducted the assessments at the sites himself to ensure consistency. On 
average, the assessment took about five hours to complete and proved to be very taxing on 
the learners. Schools were reluctant to release an entire class for the best part of the 
school day, and in some cases the researcher had to make a follow-up visit to allow 
learners to complete the tasks. 
 
The procedure and importance of the survey was explained to learners before the 
assessment was administered, and learners appeared very enthusiastic about participating. 
Learners were allowed to have the same regular breaks as the rest of the school 
population, and because individual learners worked at different paces, there was no real 
risk of them sharing answers. Furthermore, learners were not allowed to take the 
questionnaires out of the examination venue. 
 
Blazek & Forbey (2011) are of the opinion that there has been a massive increase in the 
use of computerised testing in assessments in recent years, a point supported by Wang, 
Jiao, Young, Brooks & Olson (2008) and Lim et al. (2006). Although these authors all make 
mention of traditional paper-and-pencil tests, the researcher could not locate any literature 
on the effects of paper-and-pencil tests on respondents. From personal observation noted 
by the researcher during the assessments, the following factors impinged on the 
respondents: 
• Constant sharpening of pencils led to time-wasting and disruption to other learners; 
• Many learners did not have erasers, and the sharing of stationery led to disruptions 
and breaks in concentration; 
• Learners appeared frustrated with the constant paging and transferring of answers 
from questionnaire to the multiple-choice answer booklet; 
• There were frequent incidents of learners writing answers in the wrong spaces, 
which resulted in time-wasting, as incorrect answers had to be erased and rewritten; 
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• Even after the required method for the answering of the questions was explained to 
all respondents, many learners gave invalid responses, for example instead of 
choosing from the given choices A, B, C, or D, some wrote out the answers in words 
or answered using the numbers 1, 2, 3, etc. The researcher then went round and 
alerted individual learners, who then corrected the discrepancies. This scenario also 
led to time-wasting and added to the frustration of some learners with the 
assessment process. 
 
The above-mentioned factors could definitely have had a negative impact on the outcome 
of the results for individual respondents. 
 
At the end of each session at a site, the assessments, together with the school 
questionnaire, were collected by the researcher. Marking all the scripts took about three 
months. The data gathered from the assessments were then captured in Microsoft Excel 
format for ease of analysis. With the researcher being fortunate to work at a university 
ranked within the top 2% in the world, he approached the Statistics Department of King 
Fahd University of Petroleum and Minerals (KFUPM) in Saudi Arabia for assistance in 
analysing and correlating the data gathered from the study. Furthermore, the researcher 
approached Danie Venter of the Statistics Department of Nelson Mandela Metropolitan 
University (NMMU) to obtain input on the best procedure to conduct the collating, analysis 
and reporting of the data relevant to this study. 
 
3.8.2 The data-gathering instruments 
 
Three data-gathering instruments were used in this study.  
 
The first instrument was a questionnaire which was administered to school principals from 
the sampled schools. This questionnaire was the same as the one used by PISA since its 
inception, except that the researcher slightly modified the terminology to reflect conditions 
in South Africa (see Appendix O). The questionnaire consisted of 22 questions, both open-
ended and closed questions, as well as scaled and checklist items. The questions related 
111 
 
to information about 
• The school’s resources; 
• The number of teachers in the school, and their qualifications; 
• Characteristics of the student body; 
• The relationship the school has with its learners; 
• Some of the administrative structures in the school; and 
• Some of the pedagogical practices at the school. 
 
The second instrument was a learner questionnaire also making use of open and closed 
form, scaled and checklist items. This questionnaire was also taken directly from the PISA 
resources and related to questions about (see Appendix P) 
• Learners and their family; 
• Learners’ experience of their school; and 
• What learners plan to do in the future. 
The main data-gathering instrument was the PISA sample tasks (see Appendix Q). These 
tasks measure learner ability in reading literacy, mathematics literacy, and science literacy. 
Questions range from multiple-choice questions to open-ended questions that required 
learners’ insight.   
 
The statistical data generated from the questionnaires and the sample tasks were captured 
in a Microsoft Excel spread sheet and were subjected to analysis of variance (ANOVA) 
techniques to provide descriptive statistics.   
 
3.9  ETHICAL CONSIDERATIONS  
 
Many researchers have stressed the importance of ethical practices when conducting 
research (Graziano & Raulin 2000; Craig & Baucum 2002; Oliver 2003). Researchers have 
an obligation to respect the rights and dignity of participants and to assure them that they 
will not be harmed. This requires that researchers abide by certain ethical principles and 
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codes of conduct in order to perform research in a morally acceptable way (Oliver 2003; 
Struwig & Stead  2001). 
 
The term “ethics” refers to a system of morals or rules of behaviour (Struwig & Stead  
2001:66). Ethics provide researchers with a code of moral guidelines on how to conduct 
research in a morally acceptable way. Strict ethical measures have to be adhered to 
throughout the planning and execution of qualitative research. Adherence to these 
measures prevents the researcher from engaging in scientific misconduct, such as 
plagiarising others’ work, falsely reporting results, and failing to uphold the confidentiality 
and privacy of research participants. 
 
The researcher’s application for ethical approval was granted by the Research Ethics 
Committee of Nelson Mandela Metropolitan University, under the Ethics Clearance 
Reference Number H12-EDU-ITE-003 (attached as Appendix R). The researcher received 
written consent to conduct the research from both the Department of Education, as well as 
the principal of each respective school (copies of both letters are attached as Appendices 
M and N). Participation in the study was voluntary, and participants were orally assured of 
their right to withdraw from the process at any time.   
 
Ethics and the validity of the research conducted should not be looked at as separate 
issues (Korchin & Cowan 1982). In fact, unethical research practice reduces the external 
validity of the research. Unethical research practice includes acts such as not fulfilling the 
research requirements of informed consent, and failure to maintain privacy and 
confidentiality (Russell and Roberts 2001). Salkind (2003) has outlined guidelines to ensure 
that researchers always act in the best interests of their participants. As mentioned in 
Chapter 1, participants in the sample group were not required to provide their names, so 
that the principle of anonymity was ensured. In this way, participants’ confidentiality was 
ensured, regardless of how personal or sensitive the information was that they provided. 
Individual learner consent was not solicited, as the teachers and principals served in loco 
parentis for the learners at their school and gave consent on the learners’ behalf. All of the 
participants used in this study were informed volunteers and were aware that their 
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responses would be used for this research. Participants were also assured of their right to 
seek full disclosure about the research topic and the results of the study. 
 
According to McMillan & Schumacher (2003:178), test validity is “the extent to which 
inferences and uses made on the basis of scores from an instrument are reasonable and 
appropriate”. Test validity was ensured by using a standardised test that has been used by 
learners of the same age group from about 50 countries across the world. In addition, 
results will be reported by using numbers, and data will be analysed in a group context, 
rather than on an individual basis. A modified version of the test was administered, and the 
same method of analysis was used as in the original PISA studies.  
 
Test reliability refers to “the extent to which the results [obtained from the administration of 
an instrument] are similar over different forms of the same instrument or occasions of data 
collection” ( McMillan & Schumacher, 2003:178). In this study, test reliability was assured 
by making sure that results were free from error. The researcher administered the test 
personally to all participating schools, and collected the completed questionnaires and tests 
and did the analysis himself. This eliminated the possibility of teacher interference or any 
other outside influences that could have affected the outcome of the analysis of the data.  
 
3.10  DATA ANALYSIS 
 
This study had eight aims and objectives, and data were analysed accordingly. Descriptive 
statistics were used to reach the aims of the study. Descriptive statistics are used to 
organise, summarise, simplify, and describe data (Gravetter & Forzano, 2006; Gravetter & 
Wallnau 1999). Descriptive statistics summarise raw data in a more easily interpreted 
manner, often through the use of averages, graphs, and tables (Gravetter & Wallnau 1999; 
Neuman 2006; Struwig & Stead  2001).  
 
The data analysis procedure proved to be extremely tedious, particularly the data 
capturing. After all the assessments were collected from the different schools, they were 
divided into eight groups, each group representing one of the participating schools. Each 
114 
 
school was then assigned a code (that is, “School A”, “School B”, etc.), with all scripts from 
School A beginning with “A”, followed by a number, that is,“A1”, “A2”, etc. This procedure 
was duplicated for each school. Data was captured first by individual schools using a 
Microsoft Excel spread sheet and then into a master spread sheet for comparison 
purposes. A total of 48 sets of questions were captured, although only the first 18 sets were 
used for the purposes of the study, as they were sufficient to address the aims of the 
research. The remaining sets of questions were answered by all participating learners and 
will be utilised by the researcher for future research and for the purpose of publishing 
articles. 
 
First, the learner’s code was captured, followed by the reading, mathematics and science 
scores according to the level that the learner obtained. This allowed the researcher to 
compile averages for the three disciplines and to draw comparisons, first between the 
sample and the international PISA results, and then between the participating schools in 
the sample. In this way, the first aim of the study was achieved. 
 
To answer how results compared, the data from the participating schools were correlated 
and compared. Having all the data captured on one spread sheet allowed the researcher to 
achieve all the other aims involving data supplied by the learners, namely comparisons 
between the performance of formerly advantaged schools and formerly disadvantaged 
schools, public schools and independent schools, boys and girls, and different race groups 
within the same school, as well as the influence of the mother tongue. 
 
The final aim was to explore and describe how factors relating to the school environment 
contributed to differences in the results. To achieve this aim, a separate spread sheet was 
used to capture the data supplied by the principals or designates of each participating 
school. This data comprised 22 sets of questions with various subsections (see Appendix 
P). 
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3.11 CONCLUSION 
 
This chapter focused on the research design and methodology employed in this study. The 
data-collection method was explained, and the method of data analysis was discussed. 
Specifically, the research design, sampling techniques, assessment measures, research 
procedure, and methods for data analysis were described. In addition, the ethical 
considerations observed in the study were explained.  
 
A discussion of the analysis of the data and the research results will be presented in 
Chapter 4. 
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CHAPTER 4 
RESEARCH DATA ANALYSIS AND RESULTS 
 
4.1 CHAPTER OVERVIEW 
 
  
    
Introduction 
Quantatative findings 
How learners from 
South Africa compare 
with their international 
peers 
How former advantaged 
schools compare with 
former disadvantaged 
schools 
How public schools 
compare with 
independent schools 
How males compare 
with females 
The influence of the 
mother tongue on 
performance 
How different race 
groups within the same 
school compare 
The effect of the school 
environment on 
performance 
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4.2 INTRODUCTION 
 
This chapter will focus on the results collected from the completed survey and will match 
the aims of the study highlighted in the previous chapters.  
 
The primary aim of this research study is to investigate and scientifically explore the real 
situation in terms of language, mathematical and science knowledge and skills of Grade 9 
learners in South Africa and to draw a comparison between Grade 9 learners from 
secondary schools in Port Elizabeth and their international counterparts, using a 
standardised international assessment. The study will also focus on the educational and 
environmental issues that could have affected participants’ performance.  
 
This research has the following objectives: 
• To determine the actual reading, mathematical and science knowledge and skills 
acquired by participants in this study; 
• To explore and describe differences in the results of formerly advantaged schools and 
formerly disadvantaged schools in South Africa; 
• To explore and compare how the results of learners in public schools compare with the 
results of learners in independent schools in South Africa; 
• To investigate whether there is a significant difference between the performance of 
boys and the performance of girls; 
• To explore and describe how the mother-tongue language of participants influences 
results; 
• To investigate whether there is a difference between the results of different race groups 
within the same school; and 
• To explore and describe how the availability or non-availability of school resources 
contributed to differences in the results. 
 
As stated in Chapter 3, a comprehensive questionnaire (see Appendix P) was used as the 
data-collection instrument to obtain data about essential demographic and background 
information from the learners. The questionnaire is based on the questionnaire used by 
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PISA for the assessment of learners in the ± 50 OECD countries that regularly participate in 
the PISA assessment process. The questionnaire was modified to accommodate local 
conditions and the context of South Africa. To ensure that these minor adaptations did not 
compromise the validity of the questionnaire, a small pilot study was conducted.  
 
As mentioned in the previous chapters, the study is quantitative in nature and relies on a 
vast amount of statistical data. The data was captured in Microsoft Excel format and was 
verified by Danie Venter of the Department of Statistics at NMMU. The statistical analysis 
was conducted by the researcher, assisted by the Department of Statistics of King Fahd 
University of Petroleum and Minerals (KFUPM) in Saudi Arabia.  
 
The following processes were performed:  
• the means, simple frequencies, and percentage scores for the responses were 
calculated (see Tables 4.1 to 4.12). 
• differences in scores between learners according to gender and type of school were 
inspected and compared (see Figures 4.1 to 4.6). 
• A Likert-scale data were inspected to see if there were any obvious effects in terms 
of the school environment on the results (see Tables 4.14 to 4.16 and 4.19 to 4.23).  
 
4.3 QUANTITATIVE RESULTS 
 
4.3.1  A comparison of the South African learners sampled and their 
international peers 
 
4.3.1.1 Reading results 
 
Table 4.1 below represents the overall reading scores of the South African learners in this 
study. 
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Table 4.1: Overall reading scores across the levels 
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A 26 0 0 4 9 12 1 3.4 
B 31 1 14 10 6 0 0 1.6 
C 23 0 2 2 5 8 6 3.6 
D 33 29 3 1 0 0 0 0.1 
E 36 26 3 3 4 0 0 0.5 
F 22 0 2 3 10 6 1 3.0 
G 43 30 4 5 4 0 0 0.6 
H 34 20 6 2 6 0 0 0.8 
 248 106 34 30 44 26 8 1.49 
 
Table 4.1 above illustrates the distribution of reading scores gathered from the data of the 
eight schools. As shown, learners from School C performed the best, with an average of 
3.6, followed closely by School A. Only three schools managed to score on average above 
Level 3 (equating to a score of 481 to 552). Four schools scored on average below Level 
1(equating to a score below 335). Overall, the eight schools sampled achieved an average 
of 1.49, which equates to a score of around 375 on the 2006 PISA Reading Scale (see 
Appendix J). The PISA average score for the assessment done in 2006 is 500, located in 
the middle of the range of Level 3.  
 
Seventy-eight learners (31.4%) were able to score at the PISA average of 500, while eight 
managed to answer questions at Level 5, which equates to a PISA score of above 625. An 
alarming 42.7% of the sample was unable to answer the most basic reading literacy 
questions posed at Level 1.   
 
Relating the reading results to the respective tasks of each level, as defined in section 3.10 
(“Reading tasks”), the mean of 1.49 would signify that the 248 learners in the sample are 
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capable of completing only the simplest reading tasks developed for PISA, such as locating 
a single piece of information, identifying the main theme of a text, or making a simple 
connection with everyday knowledge. However, a significant number of learners (78 out of 
248), were found to be proficient in reaching the PISA average of 481 points (Level 3 and 
above) and are capable of completing difficult reading tasks (see section 3.10“Reading 
tasks”). A further eight can be matched with the best learners in the PISA world samples 
(Level 5), meaning that they are capable of completing sophisticated reading tasks (see 
section 3.10 “Reading tasks”). 
 
It appears from the above results that the poor performance of learners can be linked to the 
specific school that they attend. Four of the worst-performing schools in the reading 
assessment were, for example, unable to produce a single learner that could answer 
questions at Levels 4 and 5. An interesting finding is that all the learners that could not 
answer reading assessment questions at Levels 4 and 5 came from four former 
disadvantaged schools, which indicates that the learners in these schools are not 
performing well in reading. 
 
The South African sample would rank 53rd out of 57 countries that participated. This shows 
that literacy levels in schools in South Africa are still among the lowest in the world, as 
asserted by Jansen (2008:2), and as attested to by the performance of South African 
learners in PIRLS 2006 (see Appendix I).However, care must be taken when comparing 
across nations, particularly in the light of socio-economic inequality, as pointed out by 
Grouws (1998) and Murnane (1998) in section 2.4.4.1. 
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4.3.1.2 Mathematics results 
 
Table 4.2 represents the overall mathematics scores of the South African learners in this 
study. 
 
Table 4.2: Overall mathematics scores across the levels 
School Number of 
learners 
(N) 
Below 
Level 1 
(below 
358) 
Level 1  
(358to419
) 
Level 2 
(420 to 
482) 
Level 3 
(483 to 
544) 
Level 4 
(545 to 
605) 
Level 5 
(above 
606) 
Mean 
A 26 8 0 7 6 4 1 2.0 
B 31 6 5 6 3 1 0 1.6 
C 23 2 1 6 7 7 0 2.6 
D 33 4 1 8 0 0 0 0.5 
E 36 4 4 8 0 0 0 0.5 
F 22 5 6 6 5 0 0 1.5 
G 43 0 6 7 0 0 0 0.9 
H 34 1 2 1 0 0 0 0.7 
 
Total 
 
248 
 
110 
 
25 
 
79 
 
21 
 
12 
 
1 
 
1.2 
 
Results from the mathematics data, captured in Table 4.2 above, reveal that, as with the 
reading results, School C outperformed the other participating schools sampled in this 
study, with an average level of 2.6. The only other school to reach the average proficiency 
of Level 2 was School A. Once again, the same four schools that scored below Level 1 in 
reading also scored below Level 1 in mathematics. The PISA 2006 average for 
mathematics was also 500 (see Appendix L). The average for the South African sample, of 
1.2, equates to a score of about 370 (see Table 3.3. Mathematics task levels).  
 
A total of 214 of the 248 South African learners, representing 86.2% of the sample, scored 
under the PISA average of 500 points, situated in the middle of the range of Level 3. Only 
34 learners managed to score around or above the PISA average, representing 13.8% of 
the sample. In addition, only one student proved proficient at answering questions at Level 
5, or above 606 points. 
 
As is the case with the results for reading, the mean for mathematics, of only1.2, indicates 
that the learners in the sample could only answer questions involving “familiar contexts 
where all relevant information is present and the questions are clearly defined” (see section 
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3.10 “Mathematics tasks”). Furthermore, they are able to identify information and to carry 
out routine procedures according to direct instructions in explicit situations. They can 
perform actions that are obvious and follow immediately from the given stimuli (see section 
3.10 “Mathematics tasks”). Thus, the majority of learners in the sample could not perform 
most of the higher-order mathematical skills expected by PISA from 15-year-olds. In 
defence of the results, Blank & Smithson, (2009) and Champagne (2009) in section 2.4.4.3 
contend that the PISA-type mathematical skills, such as inquiry, and scientific habits of 
mind, are not specifically taught in schools. Thus, learners may be proficient in 
mathematics at school grade level, but not able to solve PISA-type mathematics problems. 
 
Yet another possible explanation for the poor mathematics results of the South African 
sample could be that the PISA units are treated as separate and isolated, as opposed to 
integrated, as mentioned in section 2.4.4.3. This would then become problematic for 
learners, as many teachers do not always know how to teach reasoning and analysis (see 
section 2.4.4.3). 
 
The results above would place the South African sample at joint 55th position with 
Colombia and Brazil out of 59 countries in the PISA 2006 (see Appendix L) and reaffirms 
South Africa’s TIMSS 2003 ranking as the lowest in mathematics performance (see 
Appendix E). Blank & Smithson l     (2009) in section 2.4.4.3 stress the distinction between 
school mathematics and mathematical literacy, which is what is assessed in PISA, while 
King (1998) advocates cross-country comparisons of policy decisions (see section 
2.4.4.1).The poor performance of South African learners in this study should nevertheless 
be of concern to the relevant education authorities. Furthermore, the poor achievement of 
South African learners in this study adds substance to the assertion of Soudien (2009) 
mentioned in section 2.4.4.1, namely that the education system is not working for the 
majority of South Africa’s children. 
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4.3.1.3 Science results 
 
Table 4.3 represents the overall science scores of the South African learners in this study. 
 
Table 4.3: Overall science scores across the levels 
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248 
 
172 
 
39 
 
13 
 
2 
 
10 
 
9 
 
3 
 
0.7 
 
 
Results from the overall science scores indicate that School A produced the best average, 
of 2.5, although it was not enough to pass the PISA 2006 science average of 500 (see 
Appendix K). A total of 224 South African learners sampled (9 out of 10) could not reach 
the PISA average of 500 points for the science assessment, while only around 10% were 
considered proficient. 
 
PISA did not compile a country ranking scale for the 2006 science report, so it is not 
possible to draw an international comparison. However, according to the PISA 2006 report 
(see Appendix K), Kyrgyzstan ranked last in science among the participating countries, as 
58.6% of their sample scored below Level 1. The findings of this study reflect that 69% of 
the South African sample scored below Level 1, which means that the South African 
sample would have fared worse than the Kyrgyzstan sample by more than 10%. Once 
again, this is consistent with the 2003 TIMSS science results, where South Africa ranked 
last out of more than 50 countries; with an average achievement score of 244 (see 
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Appendix F).  
 
The dismal mean of 0.7 achieved by the participants in this study shows that Grade 9 
learners from South Africa have such limited scientific knowledge that it can only be applied 
to a few familiar situations. They can present scientific explanations that are obvious and 
follow explicitly from given evidence (see section 3.10 “Science tasks”). Science literacy 
appears to be a major stumbling block for most South African learners, according to the 
findings of this study. However, a possible reason for the poor performance can be linked 
to the assertion of Champagne (2009) (see section 2.4.4.3) about “individuals’ 
understanding of context”, as opposed to their actual science knowledge and abilities.  
 
Frustration in not understanding the scientific context could have had a major effect on 
participant performance in this study. Another possible factor in the poor performance in 
science could be that disproportionately more questions were pitched at Level 3 or higher 
(see section 3.10 “Science tasks”) as compared to the reading and mathematics questions. 
Because they had to deal with scientific skills pitched at a high level, coupled with the 
aforementioned problems of context, it is not surprising that participants achieved the 
lowest mean in science. 
 
4.4 DIFFERENCES IN RESULTS BETWEEN FORMERLY ADVANTAGED 
SCHOOLS AND FORMERLY DISADVANTAGED SCHOOLS 
 
In this context, the term “formerly advantaged schools” refers to schools that fell under the 
administration of the previous HoA (see section 2.5) and were the main beneficiaries under 
the former apartheid government. Schools that functioned under the former HoR, HoD, and 
DET (see section 2.5) are classified as “formerly disadvantaged schools”.  
 
This study consisted of three schools that were regarded as advantaged under the former 
dispensation in South Africa and four that are regarded as formerly disadvantaged. One 
school was not considered in this comparison, as the institution only started operating from 
1996, and can thus not be classified as formerly advantaged or disadvantaged. Three 
125 
 
separate comparisons will be drawn to illustrate the differences between the seven schools 
in proficiency in the three skills assessed, namely reading, mathematics, and science. 
 
4.4.1 Differences in reading results between formerly advantaged 
schools and formerly disadvantaged schools 
 
Figure 4.1 below illustrates the difference in reading results between formerly advantaged 
schools and formerly disadvantaged schools. 
 
 
Figure 4.1: Reading scores: Formerly advantaged schools and formerly 
disadvantaged schools  
 
The results show that learners from the formerly advantaged schools considerably 
outperformed learners from the formerly disadvantaged schools. A total of 80 learners from 
schools that were previously regarded as advantaged completed the assessment. The 
PISA average of 500 points or more was achieved by 58% of learners in this group. In 
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terms of the proficiency levels explained in section3.10 (“Reading tasks”), the majority of 
learners from formerly advantaged schools in this study are able to complete reading tasks 
ranging from moderate complexity (Level 3) to sophisticated (Level 5). Effectively, this 
achievement would have ranked the learners from this cluster within the top 60% percentile 
if they had participated in the international PISA assessment process. This scenario is 
supported by Howie (1999), who mentions that the most proficient learners in South Africa 
in TIMSS 1999 attained the average achieved by countries in the top percentile, such as 
Singapore (see Appendix C).  
 
As far as the formerly disadvantaged group is concerned, out of a total of 146 learners, only 
9.5% managed to attain the PISA reading average of 500 points, which means that these 
learners are capable of reading tasks of moderate complexity. Ominously, 71.9% of 
learners in this group scored below Level 1 and were unable to “demonstrate success on 
the most basic type of reading that PISA seeks to measure” (see section3.10 “Reading 
tasks”). As a cluster, this group would have ranked last, on a par with learners from 
Azerbaijan (see Appendix J), which is a relatively new country which is still shaking off the 
shackles of communism. This points to a major crisis in literacy levels in South Africa, as 
this problem has been highlighted on several occasions, notably by Khosana (2009), Bloch 
et al.(1999), Matjila & Pretorius   (2004), Pretorius & Ribbens   (2005), and Howie (2001).  
 
 
 
 
 
 
 
 
 
 
127 
 
4.4.2 Differences in mathematics results between formerly advantaged   
schools and formerly disadvantaged schools  
 
Figure 4.2 below illustrates the difference in mathematics results between formerly 
advantaged schools and formerly disadvantaged schools. 
 
 
Figure 4.2: Mathematics scores: Formerly advantaged schools and formerly 
disadvantaged schools 
 
Figure 4.2 shows that learners from the formerly advantaged schools performed 
significantly better than learners from the previously disadvantaged schools in 
mathematics. Out of the 80 learners from the formerly advantaged group, 36.2% scored 
around the PISA mathematics average of 500. This means that these learners are able to 
perform mathematical tasks ranging from “executing clearly described procedures, 
including those that require sequential decisions” to “developing and working with models 
for complex situations, identifying constraints, and specifying assumptions” (see section 
3.10 “Mathematics tasks”).  
 
In contrast, the disadvantaged schools produced no learner who was able to reach the 
average. Significantly, 69.8% of the formerly disadvantaged cluster could not solve 
mathematics problems at or above Level 1,which means that they were unable to even 
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answer questions involving “familiar contexts where all relevant information is present and 
the questions are clearly defined” (see section 3.10 “Mathematics tasks”).Formerly 
disadvantaged learners that scored below Level 1 represent 60.9% of the sample. Notably, 
not a single learner from the formerly disadvantaged schools could answer questions 
pitched at Levels 3, 4 and 5. It can thus be interpreted that the problem with mathematical 
literacy lies more in the previously disadvantaged schools than in the formerly advantaged 
schools. This is supported by the TIMSS 1999 report, which mentions that South Africa was 
the country with the largest distribution of scores in mathematics and science (see 
Appendix A). 
 
4.4.3 Differences in science results between formerly advantaged 
schools and formerly disadvantaged schools 
 
Figure 4.3 below illustrates the difference in reading results between formerly advantaged 
schools and formerly disadvantaged schools.  
 
 
 
 Figure 4.3: Science scores: Formerly advantaged schools and formerly   
disadvantaged schools 
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The data contained in Figure 4.3 illustrate that, yet again, formerly advantaged schools 
outstripped previously disadvantaged schools significantly in science. The 80 learners from 
the formerly advantaged sample averaged just under Level 2, equating to a PISA science 
score of approximately 470. In terms of science tasks, this means that these learners have 
“adequate scientific knowledge to provide possible explanations in familiar contexts or draw 
conclusions based on simple investigations”(see section 3.10“Science tasks”). In 
comparison, the 146-strong sample from the formerly disadvantaged schools could only 
average a level of 0.1, with only 18 learners, or8% of the sample, managing to attain Level 
1 proficiency or better. These learners have such limited scientific knowledge that it cannot 
even be applied to familiar situations (see section 3.10“Science tasks”). In the formerly 
advantaged sample, 28.7% of learners were able to perform tasks at Level 3 or above, 
which imply that these learners can perform the following science tasks (see section 3.10 
“Science tasks”): 
 
• Describe scientific issues in a range of contexts; 
• Work effectively with situations and issues that may involve explicit phenomena 
about the role of science and technology;  
• Identify the scientific components of many complex life situations; and 
• Consistently identify, explain, and apply scientific knowledge in a range of complex 
life situations. 
 
Once again, the findings of the study reveal the massive disparity in the quality of education 
between formerly advantaged schools and formerly disadvantaged schools, even after 16 
years of democracy. These findings are consistent with Fleisch’s (2007) description of 
South Africa as consisting of two nations and Howie’s (2001) description of South Africa as 
being both a developed country and a developing country with regard to its education 
system. 
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4.5 RESULTS OF LEARNERS IN PUBLIC SCHOOLS COMPARED WITH 
LEARNERS IN INDEPENDENT SCHOOLS  
 
The following set of results will investigate and describe how learners from public schools 
who participated in the study fared compared to learners from independent schools.  
 
Public schools in South Africa are classified as schools under the administration of the 
national government and are partly or wholly funded by the state. Independent schools, on 
the other hand, are not administered by local, provincial or national government; thus, they 
retain the right to select their learners and are funded in whole or in part by charging for 
their learners’ tuition, rather than relying on public (government) funding (Kitaev 1999:43). 
The study consisted of two independent schools, both religious in nature, and six public 
schools. The independent school sample consisted of45 learners, while the public school 
sample consisted of 203 learners. This reflects current socio-economic realities in South 
Africa. Due to the generally more expensive school fees at most independent schools, most 
learners in South Africa attend public schools (Hofmeyer 2001:15; Du Toit 2004:1). 
 
 
 
 
 
 
 
 
 
 
 
 
 
131 
 
4.5.1 Differences in reading scores between independent schools and 
public schools 
 
Figure 4.4 below shows the difference in reading scores between independent schools and 
public schools. 
 
 
Figure 4.4: Reading scores: Independent schools and public schools 
 
The results in Figure 4.4 above show that independent schools significantly outperformed 
public schools. A total of 36 out of the 45 learners in the independent school sample, or 
80% of the sample, managed to score around or above the PISA reading average of 500. 
This group achieved a mean of 3.3 for reading, which equates to a PISA score of about 
508, which would have ranked these learners within the top 10 of the 56 countries that took 
part in the PISA 2006 assessment (see Appendix J). In effect, most learners in this study 
that attend independent schools are capable of completing reading tasks ranging from 
moderate complexity (Level 3) to sophisticated (Level 5) (see section 3.10 “Reading 
tasks”).  
 
In contrast, the learners from the public schools achieved a mean of only 1.0 for reading. 
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However, 42 learners (or 20.6% of the public school sample) were able to score around or 
above the PISA reading average of 500. It should be noted that the majority of these 
learners were from the formerly advantaged schools. Alarmingly, 52.2% of public school 
participants could not perform the most basic Level 1 reading literacy tasks. 
 
The data above confirm the notion that education in independent schools is superior to 
education in public schools, as independent schools have historically been better resourced 
and cater for a select clientele. Alarm bells should be ringing for the education authorities, 
considering the large number of public school learners that were unable to interpret basic 
reading activities. Further investigation and research on the PISA average of 500 in the 
reading results of independent schools and public schools, needs to be done. 
 
4.5.2 Differences in mathematics scores between independent schools 
and public schools 
 
Figure 4.5 below shows the difference in mathematics scores between independent 
schools and public schools. 
 
 
  
Figure 4.5: Mathematics scores: Independent schools and public schools 
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The data in Figure 4.5 illustrate that independent school learners again performed 
considerably better than public school learners. While more than 40% of independent 
school participants scored around and better than the PISA mathematics average of 500, 
only just over 5% of public school participants could achieve this feat. The 40% of 
independent school learners who scored around and better than the PISA mathematics 
average of 500 are able to perform mathematical tasks ranging from “executing clearly 
described procedures, including those that require sequential decisions” to “developing and 
working with models for complex situations, identifying constraints, and specifying 
assumptions” (see section 3.10 “Mathematics tasks”). 
 
More than 45% of public school learners who completed the mathematics assessment 
were unable to master the most basic mathematical tasks required at Level 1, meaning that 
they were unable to even answer questions involving familiar contexts where all relevant 
information is present and the questions are clearly defined. In comparison, only 15% of 
independent school learners were unable to answer Level 1 proficiency questions.  
 
If the independent schools in the sample had represented South Africa in the PISA 2006, 
they would have ranked alongside countries such as Italy and Israel (see Appendix K). By 
comparison, public schools would have been fourth from the bottom, surpassing only 
Azerbaijan, Qatar, and Kyrgyzstan (see Appendix K). This indicates the huge disparity that 
exists between education in independent schools and education in public schools. It has to 
be pointed out that not much “thorough methodological debate” regarding PISA has taken 
place within the international community (see Hopmann’s (2007) assertion in section 
2.4.4.3). PISA results are difficult to compare within countries that do not form part of the 
PISA community, as no reference framework exists. However, this study draws a direct 
comparison between the results obtained from this research and previous PISA 
assessments conducted during the last decade. As mentioned in section 2.4.4.3, Jahnke & 
Meyerhöfer     (2006) lament the general lack of criticism of PISA and attribute this lack of 
criticism to the overwhelming success of the PISA approach. 
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4.5.3 Differences in science scores between independent schools and 
public schools 
 
Figure 4.6 below shows the difference in science scores between independent schools and 
public schools. 
 
 
  
Figure 4.6: Science scores: Independent schools and public schools 
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“Science tasks”). 
 
In contrast to the results for reading and mathematics, public schools appeared to hold their 
own against independent schools in the science category. This is an interesting finding and 
warrants further research and investigation. This also poses a dilemma for parents, as 
parents send their children to independent schools, having the perception that all spheres 
of education in such schools are of a higher level, as asserted by Coutts (1992). 
 
4.6 DIFFERENCES IN THE PERFORMANCE OF BOYS AND GIRLS 
 
The following is an extract taken from the World Development Report (2012:8) regarding 
gender equality and development:  
 
Progress in closing gender gaps in education has been steady and sustained at all 
levels – primary, secondary, and tertiary. In many countries, and especially for 
higher education, these gaps are now reversing, with boys and young men at a 
relative disadvantage. Two-thirds of all countries have reached gender parity in 
primary education enrolments, while in over one-third, girls significantly outnumber 
boys in secondary education. Even in regions with the largest remaining gender 
gaps – South Asia and sub-Saharan Africa (particularly West Africa) – there have 
been considerable gains. And in a striking reversal of historical patterns, more 
women than men now attend universities, with women’s tertiary enrolment across 
the globe having risen more than sevenfold since 1970(fourfold for men). Yet while 
boy disadvantage is slowly emerging in some places, girl disadvantage where it 
exists tends to emerge earlier in life and is deeper. 
 
As mentioned in section 3.9.1, a total of 248 learners were sampled, with a gender 
breakdown of 163 females to 85 males. This section will focus on the performance of the 
participants according to gender. 
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4.6.1 Differences in reading performance based on gender 
 
The following figure provides a breakdown of the performance of males and females in the 
reading assessment. 
 
 
  
Figure 4.7: Reading scores: Gender 
 
An analysis of the data captured in Figure 4.7 above reveals that females outperformed 
males quite considerably in reading. The PISA average for reading of 500 points, or Level 
3, was achieved by about 38% of females, compared to less than 13% of males. 
Furthermore, more than 70% of males scored at Level 1 or below. In terms of the reading 
task levels explained in section 3.10 (“Reading tasks”), most males in the study are only 
capable of completing the simplest reading tasks developed for PISA, such as “locating a 
single piece of information, identifying the main theme of a text, or making a simple 
connection with everyday knowledge”. In contrast, just fewer than 50% of females in the 
sample scored at Level 1 or below. 
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The findings are in line with the extract from the World Development Report 2012, which 
states that girls now outperform boys in the sphere of education. It could also be interpreted 
that girls in South Africa read more than boys, and thus test better when it comes to 
reading. However, this assumption is inconclusive, and further study is needed to either 
confirm or debunk the theory. As part of the questionnaire, learners were asked detailed 
questions about their reading habits, how frequently they read their reading preferences, 
etc. However, these findings will not be discussed in this study, but will be analysed and 
discussed in an article to be submitted for publication in an accredited journal.  
 
4.6.2 Differences in mathematics performance based on gender  
 
The following graph provides a breakdown of the performance of males and females in the 
mathematics assessment. 
 
 
  
Figure 4.8: Mathematics scores: Gender 
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An analysis of the data in Figure 4.8 shows that females also outperformed males in the 
mathematics assessment. Almost 60% of the males in the sample could not perform the 
entry-level mathematics tasks at Level 1, compared to 37% of the females tested. This 
means that almost 58% of the males in the sample were unable even to answer questions 
involving “familiar contexts where all relevant information is present and the questions are 
clearly defined” (see section 3.10 “Mathematics tasks”). Whereas more than15% of the 
females achieved the PISA mathematics average of 500 points at Level 3, only about 10% 
of the males achieved the same feat. 
 
These findings are in contrast with the findings of Howie (1999) concerning the results of 
TIMSS Mathematics 1999 (see Appendix C), where the author states that there was no 
statistically significant difference in the scores of the boys and the scores of the girls.  
 
4.6.3 Differences in science performance based on gender  
 
The following figure provides a breakdown of the performance of males and females in the 
science assessment. 
 
  
Figure 4.9: Science scores: Gender 
0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00% 70.00% 80.00%
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Figure 4.9 illustrates that males and females performed equally poorly in the science 
assessment, with the majority of members of both genders (females just over 81%, and 
males over 90%) unable to perform science tasks pitched higher than Level 1. Effectively, 
the majority of learners in the study have “such limited scientific knowledge that it can only 
be applied to a few familiar situations (see section3.10 “Science tasks”). However, 10% of 
females were able to attain the PISA average for science of 500 points at Level 3, 
compared to only 7% of males. 
 
Science appears to be problematic for most learners in this study, irrespective of gender. It 
is quite worrying to consider that, on average, 85% of participants in the study could not 
solve the most basic science questions pitched at Level 1. However, this is consistent with 
the findings of the HSRC concerning TIMSS 1999 and 2003, where South Africa ranked 
last among all participating countries (see Appendices C, D, E and F). 
 
4.7 THE INFLUENCE OF THE MOTHER TONGUE ON PERFORMANCE 
 
The following section will describe the influence of the mother tongue on performance. As 
mentioned in section 3.9.1.3, the majority of the learners in the sample (46.7%) listed 
isiXhosa as their mother tongue. English was reported as being the mother tongue of35.4% 
of the learners. Afrikaans was reported as being the mother tongue of 16.1% of the 
learners, and just less than 2% of the sample reported to have other languages, such as 
Korean, isiZulu, Sesotho, etc., as their mother tongue (see Figure 3.3). 
 
4.7.1 The influence of the mother tongue on reading scores 
 
As pointed out by Howie (2004:156) regarding the influence of the first language on 
performance in the TIMSS assessment, more than 70% of learners from South Africa, 
Indonesia, Morocco, the Philippines, and Singapore did not always speak the language of 
the test at home. In some cases, second-language speakers of English outperformed 
native speakers in reading, as was the case in Indonesia and Malaysia. This would suggest 
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that the differences between language groups are not dependent only on language. It 
should also be pointed out that science and mathematics are more “international” in terms 
of concepts than language is. Language is heavily based on culture, and is not “logical” to 
the same extent that science and mathematics are. 
 
Table 4.4 illustrates the distribution of the different languages listed as mother tongues by 
the participants and a breakdown of the performance of speakers of the different languages 
according to the different proficiency levels. 
 
Table 4.4: Reading scores: Mother tongues 
Language Afrikaans 
(N=40) 
English 
(N=88) 
isiXhosa  
(N=116) 
Other 
(N=4) 
Below Level 1 4 24 76 2 
Level 1 15 9 9 1 
Level 2 11 8 11 0 
Level 3 8 22 13 1 
Level 4 2 17 7 0 
Level 5 0 8 0 0 
Mean 1.7 2.2 1.4 1.0 
  
Table 4.4 above reveals that the native English speakers performed significantly better in 
the reading assessment than speakers of the other languages, with more than half of these 
learners achieving scores above the PISA reading average of 500 points, or Level 3. This 
implies that more than 50% of native English speakers have the ability to complete reading 
tasks ranging from moderate complexity (Level 3) to sophisticated (Level 5), and that they 
compare favourably in the PISA tables (see Appendix J).The Afrikaans-speaking learners 
performed second best, with 25% achieving the PISA average. They were thus 
outperformed by the English-speaking learners by more than double. The isiXhosa-
speaking learners performed worst, as more than 65% of them were unable to perform 
tasks at Level 1. However, almost 20% of them were able to match the PISA average. 
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As mentioned above, differences between language groups are not dependent only on 
language. This could explain why 20 of the isiXhosa-speaking learners achieved the PISA 
average, in contrast to the PIRLS 2006 results, analysed by Howie (2008), where 
Afrikaans-speaking learners performed the best, and isiXhosa-speaking learners ranked 
last, together with speakers of isiNdebele. It should also be remembered that isiXhosa-
speaking learners in schools in South Africa usually receive instruction in English. This 
development was also highlighted by Wang et al. (2011) in section 2.4.4.2, who stressed 
the differences in the “development of reading” and the amount of effort required in reading 
by non-native speakers of English. These learners should thus not be expected to perform 
at an equivalent level to native speakers of the language. Other exponents of the effect of 
the second language on achievement include Howie (2003) and Heugh (2006) in Chapter 
2.4. Another effect is the use of “translations of mainly English-language material” (see 
Carey 2000; Murat & Rocher 2000; Blum & Gue’ Rin-Pace 2001in section 2.4.4.2). 
 
4.7.2 The influence of the mother tongue on mathematics scores  
 
Table 4.5 illustrates the distribution of the different languages listed as mother tongues by 
the participants and a breakdown of the performance of speakers of the different languages 
according to the different proficiency levels. 
 
Table 4.5: Mathematics scores: Mother tongues 
Language Afrikaans 
(N=40) 
English 
(N=88) 
isiXhosa  
(N=116) 
Other 
(N=4) 
Below Level 1 12 29 68 1 
Level 1 5 8 11 1 
Level 2 16 28 33 2 
Level 3 6 11 4 0 
Level 4 1 11 0 0 
Level 5 0 1 0 0 
Mean 1.4 1.6 0.7 1.2 
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As far as the mathematics results are concerned, the English-speaking learners again 
came out on top, with a quarter of them able to reach the PISA average for mathematics of 
500 points, or Level 3, or better. The Afrikaans-speaking sample did not lag too far behind, 
with 17% of them matching the PISA average. The isiXhosa-speaking learners could only 
produce four candidates out of 116 that were able to reach the PISA average. In addition, 
almost 60 of the isiXhosa-speaking learners scored below Level 1. 
 
Relating to the notion that mathematics is more “international” in terms of concepts, as 
explained in section 2.4, when obtaining knowledge in a language other than your home 
language, the information is first translated into your home language, and is then processed 
to be understood fully. This, however, is only possible when the home language is firmly 
embedded with a clear knowledge and understanding of the ground rules and concepts of 
the language. If you are not completely familiar with the ground rules and concepts of your 
home language, you will not be able to relate new and foreign concepts to an area of 
understanding so as to simplify the concepts, and new concepts will thus remain foreign 
and strange. This could explain why most isiXhosa-speaking learners performed so poorly 
in mathematics and were unable to perform even the most basic mathematical tasks that 
involve “familiar contexts where all relevant information is present and the questions are 
clearly defined” (see section 3.10 “Mathematics tasks”).  
 
Since the test medium was English, it would be expected of native English speakers to 
perform well, as they have an easier thought process, as asserted by Tirri & Campbell     
(2010) in Chapter 2.4. Bonnet (2002) in section 2.4.4.2 questions the suitability of 
assessments between the different PISA countries, citing the inequalities within these 
countries. This contention of Bonnet (2002) would definitely apply to participants in this 
study, as is evidenced by the background of the learners, as was explained in Chapter 
2.4.4 
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4.7.3 The influence of the mother tongue on science scores  
 
Table 4.6 illustrates the distribution of the different languages listed as mother tongues by 
the participants and a breakdown of the performance of speakers of the different languages 
according to the different proficiency levels. 
 
Table 4.6: Science scores: Mother tongues 
Language Afrikaans (N=40) English (N=88) isiXhosa (N=116) Other (N=4) 
Below Level 1 19 59 92 2 
Level 1 11 7 19 2 
Level 2 6 5 2 0 
Level 3 1 1 0 0 
Level 4 2 6 2 0 
Level 5 1 7 1 0 
Level 6 0 3 0 0 
Mean 0.9 1.1 0.3 0.5 
 
The results show that, as is the case with the reading and mathematics assessments, the 
English-speaking participants again scored better than their counterparts in science. In this 
group, almost one-fifth of the 88 learners were able to match or surpass the PISA average 
for science, compared to 10% of Afrikaans speakers, and only 2% of isiXhosa-speaking 
learners. IsiXhosa-speaking learners again struggled, with 79% of them being unable to 
perform science tasks at Level 1. The English-speaking learners, too, had the dubious 
distinction of more than two-thirds of them scoring below Level 1 in the science 
assessment. On the other hand, this group produced the only three learners who managed 
to perform the highest-level science tasks, at Level 6. 
 
The overall results are consistent with the findings of all previous science assessments 
involving learners from South Africa (see Appendices B, D and F), which shows South 
Africa’s poor achievement in international assessments. As explained in section 4.7.1, 
sciences, such as mathematics, have more “international” concepts, and are different from 
languages, which are more cultural in nature. It appears, however, that language plays only 
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a small part in science ability, as the majority of learners in the study, irrespective of mother 
tongue, struggled with science problems at the basic Level 1. Science turned out to be the 
skill most learners were unable to perform. 
 
4.8 THE PERFORMANCE OF DIFFERENT RACE GROUPS WITHIN THE 
SAME SCHOOL 
 
The racial diversity of South Africa’s schools became evident in this study, with only the 
school in the township having no other races than blacks. Although situated in an area 
previously classified for Coloureds, the all-girls school in the northern areas also only had 
black learners. These two schools will consequently not be included in the comparison. 
This section will investigate and describe how different race groups within the same school 
compare in the context of this study. To facilitate the results and achieve this aim, the 
schools will be analysed individually.  
 
4.8.1 SCHOOL A 
 
Table 4.7: Results by race group (N=26) 
Reading  
Race 
group 
Below 
Level 1 
Level 1 Level 2 Level 3 Level 4 Level 5 Mean 
Black 0 0 3 4 4 0 3.00 
Coloured 0 0 1 1 0 0 2.50 
White 0 0 0 4 8 1 3.76 
 
Mathematics  
Race 
group 
Below 
Level 1 
Level 1 Level 2 Level 3 Level 4 Level 5 Mean 
Black 5 0 3 3 0 0 1.36 
Coloured 1 0 0 1 0 0 1.50 
White 2 0 4 2 4 1 2.69 
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Science  
Race 
group 
Below 
Level 1 
Level 1 Level 2 Level 3 Level 4 Level 5 Level 6 Mean 
Black 7 2 0 0 1 1 0 1.0 
Coloured 1 0 0 0 0 0 1 3.0 
White 1 1 2 0 2 5 2 3.8 
 
As is evident from the data in Table 4.7, there is a significant difference in the results for 
reading between black learners and white learners from School A, although the majority of 
participants from both groups scored well above the PISA average for reading. All white 
learners from this group scored 500 points or more in the reading assessment, while about 
three-quarters of black learners did the same. Of the two Coloured learners, one scored at 
the 500-point average, and the other scored just below.  
 
The mathematics assessment proved difficult for all race groups at the school, although 
more than 50% of white learners could still attain the PISA average for mathematics, 
compared to just over 25% of black learners. One of the Coloured learners scored 500 
points or more, while the other scored below Level 1. 
 
The results for science reveal a huge disparity in the performance of white learners and 
black learners, as almost 70% of white learners could perform tasks at Level 4 (see section 
3.10 “Science tasks”) or higher, compared to less than 20% of the black learners in this 
sample. Of the two Coloured learners, one scored at Level 6, while the other could not 
even answer questions pitched at Level 1. 
 
This research site probably provides the best indicator of racial integration of all the schools 
in the sample in terms of ethnic distribution. Being a formerly advantaged school that 
catered for whites, it seems that the status quo remains, as most learners in the sample are 
still white. This finding is consistent with Van der Berg’s (2001) claim that 90% of white 
learners attend mainly white schools and continue to outperform the other race groups. It 
would also appear that black learners at this school have many individual learners who can 
hold their own against their international peers in reading and mathematics. Race does not 
146 
 
appear to have played a role in science performance at this research site. 
 
4.8.2 SCHOOL B 
 
Table 4.8: Results by race group (N=31) 
Reading  
Race 
group 
Below 
Level 1 
Level 1 Level 2 Level 3 Level 4 Level 5 Mean 
Coloured 1 8 7 3 0 0 1.63 
White 0 6 3 3 0 0 1.75 
 
Mathematics  
Race 
group 
Below 
Level 1 
Level 1 Level 2 Level 3 Level 4 Level 5 Mean 
Coloured 5 1 12 1 0 0 1.47 
White 1 4 4 2 1 0 1.83 
 
Science  
Race 
group 
Below 
Level 1 
Level 1 Level 2 Level 3 Level 4 Level 5 Level 6 Mean 
Coloured 6 6 4 0 2 1 0 1.42 
White 5 5 2 0 0 0 0 0.75 
 
 
As is evident from the data in Table 4.8, the results for reading show some similarities 
between Coloured learners and white learners at School B. Because the medium of 
instruction at School B is Afrikaans, School B had only Coloured learners and white 
learners. This lends credence to Jansen’s assertion in The Star of 1 August 2005 that some 
schools have used language policy to maintain the dominant culture and clientele of the 
school. Both of the race groups in this sample had only three learners who could reach the 
PISA average for reading. In addition, the majority of learners from both race groups scored 
below the PISA average of 500 points.  
 
In the mathematics assessment, 25% of the white learners scored at or above the PISA 
average for mathematics, compared to only 5% of the Coloured learners. In addition, more 
than a quarter of the Coloured learners could not perform mathematics tasks at Level 1. 
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The results for science paint a different picture, with more than 15% of the Coloured 
learners managing to attain Level 4 or above, in contrast with not a single white learner 
from this sample being able to manage that feat. Overall, both race groups performed 
considerably poorly in the science assessment, with 84% of the Coloured learners and 
100% of the white learners being unable to achieve the PISA average for science. 
 
There appears to be no significant dominance by any race group in this sample, with 
performance being similar across each of the three literacies. With English being offered as 
a second language at the school, it is not really surprising that most learners did not do well 
in reading. The influence of Afrikaans as the native language of the learners may have 
affected their comprehension of some questions, as the learners in this sample probably 
receive the least exposure to English during school hours of all the schools in this study. 
 
4.8.3 SCHOOL C 
Table 4.9: Results by race group (N=23) 
Reading  
Race 
group 
Below 
Level 1 
Level 1 Level 2 Level 3 Level 4 Level 5 Mean 
Black 0 1 1 0 2 0 3.25 
White 0 1 1 4 6 6 3.8 
Other 0 0 0 1 0 0 3.0 
 
Mathematics  
Race 
group 
Below 
Level 1 
Level 1 Level 2 Level 3 Level 4 Level 5 Mean 
Black 1 1 1 1 0 0 1.5 
White 1 0 4 6 7 0 3.0 
Other 0 0 1 0 0 0 2.0 
 
Science 
Race 
group 
Below 
Level 1 
Level 1 Level 2 Level 3 Level 4 Level 5 Level 6 Mean 
Black 2 1 1 0 0 0 0 0.75 
White 6 3 1 2 4 2 0 2.0 
Other 0 1 0 0 0 0 0 1.0 
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The first thing that should be remembered is that School C is both independent and 
Christian-based. The sample from this school consisted of white and black learners from 
South Africa and one Korean learner. Table 4.9 shows that white learners comprised the 
largest population group in this sample, and that almost 90% of them scored 500 points or 
more for the reading assessment. Half of the black learners achieved the PISA average for 
reading, with the other half failing to do so. The Korean learner achieved the PISA average 
of Level 3. 
 
White learners also outperformed learners from the other race groups in mathematics, with 
almost three-quarters of them reaching the PISA average. Only one black learner from this 
sample managed to do the same, while the Korean learner scored under the PISA average. 
 
As with the reading and mathematics assessments, white learners outscored learners from 
the other race groups in science. Significantly, almost 45% of white participants attained 
the PISA average for science, with the majority of them scoring at Level 4 or higher. Neither 
the black learners nor the Korean learner could reach the PISA average.  
 
This school performed the best overall in this study. This could have something to do with 
the small class sizes, which is characteristic of independent schools. The sample consisted 
of only 23 learners, the second-smallest school sample in the study. White learners 
outstripped black learners significantly in all three skills. It is, however, worth mentioning 
that the black learners in this sample outperformed black learners from the other schools in 
the sample in mathematics and reading and their performance in science was surpassed 
only by the black learners from School A. 
 
Overall, the white learners at this independent Christian school outperformed learners of all 
races at all the other schools in the sample. The same is true of the black learners at this 
independent Christian school. 
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4.8.4 SCHOOL E 
 
 
Table 4.10: Results by race group (N=36) 
Reading  
Race 
group 
Below 
Level 1 
Level 1 Level 2 Level 3 Level 4 Level 5 Mean 
Black 9 2 0 3 0 0 0.6 
Coloured 9 0 3 1 0 0 0.4 
Indian 8 1 0 0 0 0 0.1 
 
Mathematics  
Race 
group 
Below 
Level 1 
Level 1 Level 2 Level 3 Level 4 Level 5 Mean 
Black 10 1 3 0 0 0 0.5 
Coloured 9 2 2 0 0 0 0.4 
Indian 5 1 3 0 0 0 0.7 
 
Science  
Race 
group 
Below 
Level 1 
Level 1 Level 2 Level 3 Level 4 Level 5 Level 6 Mean 
Black 14 0 0 0 0 0 0 0.75 
Coloured 13 0 0 0 0 0 0 0.00 
Indian 8 1 0 0 0 0 0 0.10 
 
According to Table 4.10, black learners performed the best in reading at School E, with 
more than 20% reaching the PISA average, whereas only one Coloured learner could do 
the same. Almost 90% of the Indian learners scored below Level 1 in reading.  
 
The results also show that all race groups performed equally poorly at this research site in 
both mathematics and science, with not a single learner being able to reach the PISA 
average in either assessment. The science results were particularly bad, as only one Indian 
learner out of the entire sample managed to perform tasks at Level 1. 
 
It appears that race has not played a major role in the performance of the learners in this 
school, but responsibility for the learners’ poor performance in the assessment should 
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rather be apportioned to the management of the school, as most learners struggled with all 
the assessments. It just does not seem possible that the majority of learners, irrespective of 
race, performed poorly in all three assessments. 
 
This school placed within the bottom three of the eight schools sampled. 
 
4.8.5 SCHOOL F 
 
Table 4.11: Results by race group (N=22) 
Reading  
Race 
group 
Below 
Level 1 
Level 1 Level 2 Level 3 Level 4 Level 5 Mean 
Black 0 0 1 0 1 0 3.0 
Coloured 0 2 0 5 4 0 3.0 
Indian 0 0 2 5 1 1 3.1 
 
Mathematics  
Race 
group 
Below 
Level 1 
Level 1 Level 2 Level 3 Level 4 Level 5 Mean 
Black 0 2 0 0 0 0 1.0 
Coloured 3 2 5 1 0 0 1.3 
Indian 2 2 1 4 0 0 1.6 
 
Science  
Race 
group 
Below 
Level 1 
Level 1 Level 2 Level 3 Level 4 Level 5 Level 6 Mean 
Black 2 0 0 0 0 0 0 0.0 
Coloured 8 2 1 0 0 0 0 0.2 
Indian 8 1 0 0 0 0 0 0.1 
 
This school is, like School C, independent in operation but caters for Muslim learners only. 
With a sample of 22, it is the smallest school sample in the study. As is the case with 
School C, small classes are typical of independent schools. In general, all race groups 
performed well in reading, as can be seen from Table 4.11 above, with all three groups 
averaging around Level 3. Indian learners performed just slightly better than the Coloured 
and black learners in reading, as they produced a candidate able to score at Level 5. 
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Indian learners also outperformed the other two race groups in mathematics, with just 
under 50% of these learners scoring at the PISA average of Level 3. Only one Coloured 
learner at this school could do the same. No black learner was able to achieve this feat. 
 
The scenario with regard to science was rather bleak, with no race group succeeding at 
achieving better than Level 2. The black learners fared the worst, with all learners in this 
race group failing to perform tasks at Level 1. 
 
It can be concluded that due to the fact that mathematics and science have more 
“international” concepts than language, as explained in section 4.7.1 above, learners that 
perform satisfactorily in reading are not necessarily able to transfer that performance to 
mathematics and science. This is evident from the way the black and Coloured learners 
performed well in reading, but were unable to transfer this good performance to the other 
two skills of mathematics and science. Furthermore, science proved to be the major hurdle 
for most of the Indian learners in this sample, even though they performed well in reading 
and mathematics. 
 
4.8.6 SCHOOL H 
 
 
Table 4.12: Results by race group (N=34) 
Reading  
Race 
group 
Below 
Level 1 
Level 1 Level 2 Level 3 Level 4 Level 5 Mean 
Coloured 9 6 2 4 0 0 1.0 
Black 11 0 0 2 0 0 0.4 
 
Mathematics  
Race 
group 
Below 
Level 1 
Level 1 Level 2 Level 3 Level 4 Level 5 Mean 
Coloured 12 1 8 0 0 0 0.8 
Black 9 1 3 0 0 0 0.5 
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Science  
Race 
group 
Below 
Level 1 
Level 1 Level 2 Level 3 Level 4 Level 5 Level 6 Mean 
Coloured 20 0 1 0 0 0 0 0.0 
Black 13 0 0 0 0 0 0 0.0 
 
Table 4.12 above shows that the sample from School H had only two race groups 
represented. The Coloured learners in this sample performed considerably better than the 
black learners in reading, with almost one-fifth of the Coloured learners achieving the PISA 
average for reading of 500 points, in comparison with just over 5% of the black learners. 
 
The mathematics results of the two race groups at this research site are a cause for 
concern, as no learner from either group was able to score at the PISA average for 
mathematics. Furthermore, more than half of the learners from both race groups could not 
perform the most basic mathematics tasks pitched at Level 1. The results for science at 
School H reflect an even more dismal state of affairs, with all the black learners and almost 
all the Coloured learners being unable to answer questions at Level 1. 
 
Once again, it appears that the poor results at this school cannot be attributed to race, but 
rather to factors that are peculiar to the school. The fact that the Coloured and black 
learners at the school performed dismally in all three assessments must be attributed to the 
absence of a culture of learning and teaching at the school, or failures in the management 
of the school. This claim is plausible if one considers the satisfactory performance of 
Coloured and black learners at other schools in the study, notably Schools A, B, C and F. 
 
4.9 THE EFFECT OF THE SCHOOL ENVIRONMENT ON SCHOOL 
PERFORMANCE 
 
The final section in this chapter will focus on the effect that the school environment has on 
the overall performance of the school. In order to achieve this aim, the responses contained 
in the questionnaires completed by the school principals will be compared with the results 
obtained by the respective schools. Only the factors that appeared to be significant to the 
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research were considered and will thus be reported on. Of all the schools to which 
questionnaires were distributed, only School H did not return the questionnaire, so the 
results from this school will thus not be included. 
 
The purpose of Table 4.13 below is to serve as a reference to the rest of the subsections of 
section 4.9, which will enable the school environment factors to be placed in context with 
the results obtained by the different schools in the assessments. 
 
Table 4.13: A summary of the results of the different schools 
 
School Reading  
mean 
Mathematics  
mean 
Science  
mean 
A 3.4 2.0 2.5 
B 1.6 1.6 1.1 
C 3.6 2.6 1.7 
D 0.1 0.5 0.3 
E 0.5 0.5 0.0 
F 3.0 1.5 0.2 
G 0.6 0.9 0.2 
H 0.8 0.7 0.0 
Total 1.49 1.2 0.7 
 
   
 
 
 
4.9.1 The effect of school admittance criteria on learner performance 
 
The focus of this segment is to determine whether the particular admittance policy used at 
the school had any effect on the results obtained by the school. 
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Table 4.14: School admittance criteria 
School Resides 
in 
particular 
area 
Learner’s 
history of 
academic 
performance 
Recommendation 
of feeder schools 
Parents’ 
religious 
endorsement 
Learner 
requires 
special 
programme 
Preference 
given to 
family 
members 
A 1 3 2 3 3 2 
B 3 1 1 2 3 1 
C 3 1 2 1 1 1 
D 1 1 1 4 4 1 
E 1 2 2 3 2 2 
F 3 2 2 1 2 1 
G 1 1 2 1 2 2 
  
The scoring was done using the Likert scale below. 
 
KEY: 
1 = Always 
2 = Sometimes 
3 = Never 
4 = No answer  
 
According to the data in Tables 4.13 and 4.14, there doesn’t appear to be any correlation 
between the results obtained by the schools and the various school admittance criteria. The 
responses of the principals of the different schools appear to be mixed, and no conclusive 
inferences can be made from the data, for example School A always considers residence in 
a particular area when admitting learners and obtained the highest mean scores in science, 
while School C doesn’t consider this factor at all, placing more emphasis on the religious 
endorsement of parents, yet obtained the highest mean scores in reading and 
mathematics. Religious endorsement is also positively correlated with the mean for reading 
of School F. The other factors do not appear to have been significantly correlated with the 
schools’ overall performance. 
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4.9.2 The school’s physical infrastructure and educational resources 
 
Table 4.15: The school’s infrastructure and resources 
 
 
The scoring was done using the Likert scale below: 
 
KEY 
1 = A lot 
2 = To some extent 
3 = Very little 
4 = Not at all 
 
As can be deduced from Table 4.15 above, none of the schools are adversely affected by 
infrastructural deficiencies, such as poor condition of buildings, poor heating or cooling or 
lighting, or a shortage of classrooms. Two of the worst-performing schools, Schools D and 
E, reported being affected a lot by factors such as not having enough computers and 
instructional library materials, and a lack of multimedia and science laboratory and fine arts 
facilities. This proves to be partially true for another poor-performing school, namely School 
G. Lack of resources could thus have had an effect on the overall performance of these 
schools.  
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A 4 4 4 4 4 4 4 4 
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B 4 4 4 2 1 2 2 3 3 
 
C 3 2 3 4 4 1 2 2 2 
 
D 3 3 4 4 1 1 1 1 1 
 
E 4 4 3 2 1 1 1 1 1 
 
F 4 4 4 4 4 2 2 4  4 
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4.9.3 The availability of remedial resources 
 
Table 4.16: Availability of remedial resources 
School  Extra courses 
for gifted 
learners 
Special 
English 
tuition for low 
achievers 
Special 
courses in 
study skills 
for low 
achievers 
Special 
tutoring by 
staff 
members 
Staff-
assisted 
remedial 
classrooms 
School A 2 2 2 1 2 
School B 2 2 2 1 2 
School C 2 2 1 1 1 
School D 2 2 2 2 1 
School E 2 2 2 2 2 
School F 2 2 1 1 2 
School G 2 1 1 1 1 
 
The scoring was done using the Likert scale below. 
 
KEY: 
1 = Yes 
2 = No 
 
Table 4.16 illustrates that none of the schools in the sample provides extra courses for 
gifted learners, and only one school provides special English tuition for low achievers. 
School G is the institution that provides the best remedial support to its learners. It is 
closely followed by School C. It is interesting to note that the two schools with the best 
results (namely School C and School A) and one of the schools with the worst results 
(namely School G) provide the best remedial support of all the schools sampled. It is 
therefore not conclusive whether the extra help that learners at these schools received 
proved to be beneficial to them in this assessment. It is nevertheless worth noting that 
schools have introduced remedial interventions to assist learners. 
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4.9.4 Teacher-learner ratio 
 
Table 4.17: Teacher: learner ratio 
 
SCHOOL Number of teachers Number of learners Ratio 
School A 54 1040 1:19 
School B 32 741 1:23 
School C 18 456 1:25 
School D 24 540 1:22 
School E 34 968 1:28 
School F 19 184 1:9 
School G 24 638 1:26 
 
The teacher-learner ratios of the different schools, as displayed in Table 4.17 above, do not 
appear to have had any significant effect on the performance of the different schools, as 
shown in Table 4.13 above. All the schools sampled had surprisingly low teacher-learner 
ratios, which were well below the Department of Education target of 1:35. Considering this 
factor, the question arises as to what other factors led to the wide disparity in results 
between schools in this study. From personal observations made during the study, the 
researcher noticed that the four worst-performing schools in the sample had mostly black 
staff members, while three of the four best-performing schools had mostly white teachers. 
This may be coincidental, but this phenomenon nevertheless requires further investigation. 
 
4.9.5 Teacher qualifications 
 
Table 4.18: Qualified teachers, expressed as a percentage of the total number of 
teachers 
SCHOOL English teachers Mathematics teachers Science teachers 
School A 78% 83% 67% 
School B 80% 33% 100% 
School C 50% 100% 100% 
School D 100% 0% 100% 
School E 100% 100% 100% 
School F 20% 100% 100% 
School G 75% 67% 60% 
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 There appears to be very little correlation between the overall performances of the 
different schools and the fraction of qualified teachers to the total number of 
teachers within the three skills assessed. The best-performing schools and the 
worst-performing schools seem to be on par as far as their percentage of qualified 
teachers for English, mathematics, and science is concerned. School D had a 
100% qualified teacher corps in English, but only one qualified science teacher 
available to its Grade 9 learners. The school obtained the worst results in these two 
disciplines. School C performed best out of all the schools in reading, even though 
only 50% of their English teachers had a qualification in English. School C 
performed the best out of all the schools in mathematics, and had a 100% qualified 
mathematics teacher staff available to Grade 9 learners at the school. In contrast, 
School E had a 100% qualified teacher staff in all three subject areas, but turned 
out to be the second-worst-performing school in this study. 
 
If teacher qualifications don’t have any effect on the overall performance of the schools, 
one may have to consider other factors, such as where these qualifications were obtained, 
the teaching methodology employed by teachers individually or as a school, the 
effectiveness of the school management and education authorities, or even the quality of 
teacher training in South Africa. 
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4.9.6 Frequency of assessment 
 
The responses to how often assessments were done per year were captured using 
the following scale. 
 
Table 4.19: Frequency of assessment 
School  Standardised  
tests 
Teacher-
developed 
tests 
Teachers’ 
judgemental 
rating 
Learner 
portfolios 
Learner 
assignments/ 
projects/ 
homework 
 
School A 1 1 1 1 1 
School B 1 1 3 1 1 
School C 5 1 1 5 1 
School D 1 1 1 4 3 
School E 4 2   1 1 
School F 2 1   1 1 
School G 4 1 5 1 1 
 
 
KEY:  
1 =  4 or more times a year 
2 =  3 times a year 
3 =  Twice a year 
4 =  Once a year 
5 =  Never 
  
The assessment practices of the schools are largely governed by the Department of Basic 
Education, which prescribes how learners are to be assessed. For example, the main 
assessment procedure for Grade 9 learners is the standardised end-of-year test designed 
by the national Department of Basic Education. Some of the schools experienced problems 
in interpreting the question on the frequency of administration of standardised tests, with 
some schools indicating “once a year” as a response, while others gave the response “4 or 
more times a year”. Overall, teacher-developed tests are conducted, on average, four or 
more times a year by most schools, as is the case with learner assignments and projects. 
Due to the descriptive nature of the assessment policies, there doesn’t appear to be any 
significant correlation between the frequency of various types of assessment and the 
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overall performance of the different schools in literacy, mathematics, and science. 
 
4.9.7 The principal’s perception of the teachers 
 
Table 4.20: The principal’s perception of the teachers 
SCHOOL Teacher morale 
is high 
Teachers work 
with 
enthusiasm 
Teachers take 
pride in the 
school 
Teachers value 
academic 
achievement 
 
School A 2 4 4 4 
School B 4 4 2 4 
School C 4 4 4 4 
School D 2 2 2 2 
School E 2 2 2 4 
School F 2 2 4 4 
School G 3 2 2 4 
 
The scoring was done using the Likert scale below: 
 
KEY: 
1 =  Strongly agree 
2 =  Agree 
3 =  Disagree 
4 =  Strongly disagree 
 
Table 4.20 above reflects each school principal’s perception of the teachers at the school. 
In general, most school principals surveyed seem quite content with the overall attitude and 
commitment levels of the teachers at the schools. The majority of principals agreed that 
teacher morale is high, teachers work with enthusiasm, and they take pride in the school. 
Only one principal felt that teachers value academic achievement. Thus, there is no clear 
connection between teachers’ attitude and commitment to the school and the overall 
performance of the different schools. 
 
These findings proved very surprising to the researcher, particularly the responses on 
teacher morale and enthusiasm. In some of the schools that the researcher visited, there 
was a teacher absenteeism rate of 10 per day. Furthermore, in informal discussions with 
161 
 
both teachers and principals, the researched perceived a sense of disillusionment with the 
teaching profession from both teachers and principals. Comments such as “I’m only doing 
this because there’s nothing else out there for me” and “retirement cannot come soon 
enough” were made by several teachers, and even by two principals. Principals were not 
honest in their responses and were rather trying to “window-dress” the actual situation, 
which is evident from the results. 
 
4.9.8 Challenges with regard to the school environment  
 
Table 4.21: Challenges with regard to the teaching staff 
 
School  Shortage/ 
inadequacy 
of teachers 
Shortage/ 
inadequacy 
of English 
teachers 
Shortage/ 
inadequacy 
of 
mathematics 
teachers 
Shortage/ 
inadequacy 
of science 
teachers 
Shortage/ 
inadequacy 
of support 
personnel 
for 
classroom 
teachers 
School A 4 4 4 4 4 
School B 4 4 4 4 2 
School C 4 4 4 3 2 
School D 4 4 4 4 1 
School E 4 4 4 4 1 
School F 4 4 4 4 4 
School G 4 4 4 3 2 
 
The scoring was done using the Likert scale below: 
KEY: 
1 = A lot 
2 = Somewhat 
3 = A little 
4 = Not at all 
 
 
The purpose of the data in Table 4.21 was to determine whether there is a connection 
between teaching staff shortages and school performance. All of the schools reported no 
shortage of teachers, in particular English and mathematics teachers, while the biggest 
shortage seems to be with support personnel for classroom teachers. This was indicated as 
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an inadequacy by more than half of the schools. Even so, teacher shortages don’t appear 
to have any significant correlation with the performance of the affected schools. 
 
So, if there are no significant teacher shortages in these schools, perhaps one should 
assess the culture of teaching and learning in the schools. Considering that all the schools 
in the sample have properly qualified teachers (see section 4.9.5) and there is no teacher 
shortage, how does one explain the disparity in the performance of the various schools? 
Most likely, the answer lies in the culture of learning and teaching inherent in each school.  
 
4.9.9  Other challenges with regard to the school environment 
 
Table 4.22: Environmental challenges 
 School 
A 
School 
B 
School 
C 
School 
D 
School 
E 
School 
F 
School 
G 
Low expectations of teachers 3 3 3 4 4 4 3 
Learner absenteeism 3 1 3 2 1 4 3 
Poor learner- teacher relations 4 4 3 3 4 3 4 
High teacher turnover 4 4 3 3 4 3 4 
Lack of parental support 2 1 3 1 2 3 2 
Disruption of classes by learners 4 3 3 4 4 4 2 
Teachers not meeting the needs of  
individual learners 
3 3 3 3 3 3 3 
Teacher absenteeism 3 3 3 2 4 4 3 
Learners skipping classes 3 3 4 2 2 4 2 
Learners disrespecting teachers 3 3 4 4 2 4 3 
Staff resisting change 3 4 3 2 2 3 3 
Not enough instruction time 3 3 3 4 4 4 4 
Use of alcohol or drugs 3 3 4 4 3 4 4 
Teachers too strict with learners 4 4 4 2 4 4 3 
Learner intimidation or bullying 3 3 3 3 3 3 3 
Learners discouraged from reaching  
their full potential 
3 4 3 4 4 4 2 
Learners coming from poor  
Home environments 
3 1 3 1 2 4 2 
 
The scoring was done using the Likert scale below: 
 
KEY: 
1 = A lot 
2 = To some extent 
3 = Very little 
4 = Not at all 
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School principals were asked to rate other challenges in the school environment that might 
affect learner performance. The results were captured in Table 4.22 above and compared 
with the assessment results in Table 4.13 (see Chapter 4 above).  
 
Schools B and E reported to be affected a lot, and School D reported to be affected to 
some extent, by learner absenteeism. This is reflected in the overall performance of these 
schools, as they ranked in the bottom percentile of the schools sampled. Most of the 
schools also listed lack of parental support and poor learner home environments as major 
stumbling blocks to learner academic achievement. School D, the worst-performing school, 
also listed factors such as teacher absenteeism, learners skipping classes, staff resisting 
change, and teachers being too strict with learners as major problems at the school. 
 
As mentioned in section 4.9.7, principals reported no problems with teacher morale and 
enthusiasm. This was disputed by the researcher and supported by principals’ assertions at 
some schools that teacher absenteeism is a problem. The question that comes to mind is 
how there can be high morale and enthusiasm among teachers if they display high levels of 
absenteeism. In the researcher’s opinion, high morale and enthusiasm necessarily imply 
maximum attendance in class, in order to perform one’s duties and improve the learning 
process. 
 
4.9.10   Extramural activities available to Grade 9 learners 
 
Learners traditionally participate in academic and non-academic activities at school and 
develop a sense of belonging – their friends are there, they have good relations with 
teachers and other students, and they identify with and value schooling outcomes. 
However, Willms (2003:3), in an article compiled for the Organisation for Economic Co-
operation and Development (OECD) on learner engagement in school, asserts that many 
learners are not engaged, they do not believe that their school experience has much 
bearing on their future, and they do not feel accepted by their classmates or teachers. 
Gradually these learners withdraw from school life and become disillusioned with school. 
Some disaffected learners are disruptive in class, and exert a negative influence on other 
164 
 
learners (Willms 2003:3).These feelings and attitudes may result in these learners, in turn, 
becoming disaffected with school (Finn 1989; Jenkins 1995).Participating in extramural 
activities may help learners to explore their physical, creative, social, political, and career 
interests with like-minded people. 
 
Is there a connection between the academic performance of learners and the number of 
extramural activities available at the schools The researcher will use the data below to 
attempt to answer the question and to draw an interpretation from the findings. 
 
Table 4.23: Extramural activities 
 
Activity School 
A 
School 
B 
School 
C 
School 
D 
School 
E 
School 
F 
School 
G 
Band/ choir 1 1 1 2 1 2 2 
Plays/musicals 1 1 1 2 1 2 2 
Media 1 1 2 2 1 1 1 
Volunteering 1 1 1 1 1 1 1 
Book clubs 2 2 2 2 2 2 1 
Debating 1 1 2 2 1 2 1 
School clubs 1 1 1 2 2 2 2 
Academic club 1 2 2 2 2 2 2 
Art 1 2 1 2 1 1 1 
Sports 1 1 1 1 1 1 1 
Lectures 1 2 1 1 1 1 1 
Collaboration 
with local 
library 
2 
 
2 
 
2 
 
1 
 
2 
 
2 
 
1 
 
Collaboration 
with local 
newspapers 
1 
 
2 
 
2 
 
1 
 
1 
 
2 
 
1 
 
Cultural 
activities 
1 1 1 1 1 1 1 
 
The scoring was done using the Likert scale below: 
 
KEY: 
1 = Yes 
2 = No 
  
Finally, schools were asked what activities were available to Grade 9 learners. Table 4.23 
above provides a breakdown of the various extramural activities available to learners in the 
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different schools. School A offers the most activities to Grade 9 learners, with a total of 12 
out of a possible 14 opportunities being available to learners. School A offers academic 
club, art, sports, community outreach, and cultural activities to its learners. Other schools 
offering more than 50% of the listed activities include Schools B, C, E and G. Significantly, 
two of the three best-performing schools offer the most school activities, while the worst-
performing school, School D, offers the fewest activities to learners. 
 
By considering only the data in the table above and the overall performance of each school 
in this study, it can be concluded that the more extramural activities available to learners at 
a school, the higher the probability of academic success. Evidence of this is that three of 
the four best-performing schools overall in the study offer considerably more extramural 
activities than the poor-performing schools. 
 
4.10     CONCLUSION 
 
Chapter 4 dealt with an analysis of the data obtained from the assessments and the 
questionnaires administered to participating learners and school principals selected for the 
sample. It drew several comparisons between the Grade 9 learners from South Africa and 
their international peers, and it compared the South African learners within the different 
schools in Port Elizabeth. It also focused on some environmental factors that may have 
affected the overall performance of the various schools in the study. 
 
The most significant general findings are as follows: 
• The results for reading indicate that the majority of learners in the sample are 
capable of completing only the simplest reading tasks developed for PISA;  
• In mathematics, the majority of learners in the sample could only answer questions 
involving familiar contexts where all relevant information is present and the 
questions are clearly defined; 
• In science, the South African learners in the study have such limited scientific 
knowledge that it can only be applied to a few familiar situations; 
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• The South African learners in the study would have ranked in the bottom percentile 
of countries participating in PISA in reading, mathematics, and science literacy; 
• Learners from formerly advantaged schools in the study significantly outperformed 
learners from formerly disadvantaged schools; 
• Independent/religious schools performed considerably better than public schools; 
• Girls in the study outperformed boys in all three assessments; 
• Native speakers of English speakers outperformed Afrikaans and isiXhosa speakers 
in all assessments; 
• As far as the performance of different race groups within the same school is 
concerned, white learners surpassed Coloured learners and black learners; and 
• There appears to be no significant correlation between challenges in the school 
environment and the overall performance of the school. The number of extramural 
activities offered at a school is positively correlated with improved academic 
performance. 
 
The final chapter will deal with the scientific and statistical findings and recommendations 
pertinent to this study. 
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CHAPTER 5 
 
RESEARCH FINDINGS AND RECOMMENDATIONS 
 
5.1 CHAPTER OVERVIEW 
 
 
 
 
 
 
 
 
 
 
 
Introduction 
Aim and Objectives 
Revisited 
Findings and 
Interpretations Value of the Research 
Limitations of the 
Research 
•Research Design 
•Sampling Method 
•Research Measures 
Recommendations Recommendations for Future Research 
Summary of the Study 
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5.2 INTRODUCTION 
 
In the previous chapter the research data gathered were analysed and interpreted and 
initial findings were indicated. This chapter will elaborate on the findings of the study and 
make several recommendations deduced from the findings. It is appropriate to revisit the 
aim and objectives of the study and point out the findings as well as look at the value of the 
research, limitations of the research and make the relevant recommendations.  
 
5.3  AIM AND OBJECTIVES OF THE STUDY REVISITED 
 
In order to understand the conclusions of the research it is necessary to revisit the aim of 
this study. As pointed out in Chapter 1, the primary aim of this research study is to 
investigate and scientifically explore the real situation in terms of language, mathematics 
and science knowledge and skills of Grade 9 learners in South Africa and to draw a 
comparison between Grade 9 learners from secondary schools in the Port Elizabeth district 
in South Africa and their international counter parts, using the PISA standardized 
international assessment. The study will also focus on the educational and environmental 
issues that might have affected the participant’s performance.  
 
The objectives of this study are:  
• Determine the actual skills and knowledge acquired by participants in reading, 
mathematics and science. 
• Explore and describe the results of South African learners compared with their 
international peers. 
• Explore and describe the difference in results between formerly privileged and 
previously disadvantaged schools.  
• Explore and compare how results of learners in public school compare with 
learners in independent schools in South Africa.  
• Investigate whether there is a significant difference between the performance of 
boys and girls.  
• Explore and describe how the mother-tongue language of participants influences 
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results. 
• Investigate whether there is an anomaly between the results of different race 
groups within the same school. 
• Finally, explore and describe how school resources contributed to the difference 
in the results. 
 
The findings of this research study will be discussed below. 
 
5.4 FINDINGS AND INTERPRETATIONS 
 
5.4.1 Actual knowledge and skills of South African learners 
sampled  
 
The study revealed that the majority of learners who participated in the research study 
possess only the most basic knowledge and skills in reading, mathematics and science 
according to the PISA task levels explained in Chapter 3 as follows: 
• The reading results suggest that the learners in the sample are capable of 
completing only the simplest reading tasks developed for PISA;  
• In mathematics, the learners in the sample could only answer questions involving 
familiar contexts where all relevant information is present and the questions are 
clearly defined; 
• In science, the South African learners in the study have such a limited scientific 
knowledge that it can only be applied to a few, familiar situations.  
 
The results also showed that this knowledge and skills are located either at Level 1 
in the PISA task tables or below. Possible factors that could have impinged on 
the results include: 
• Effect of paper-and-pencil tests 
• The specific schools attend by the participants 
• Socio-economic inequality 
• Content taught in school being different to PISA-type tasks 
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• PISA units being treated as separate and isolated as opposed to integrated 
• Teachers do not always know how to teach reasoning and analysis 
• Differentiation between school mathematics versus literacy that is assessed 
in PISA 
• Individuals’ understanding of context as opposed to their actual science 
knowledge and abilities. 
• A significant number of science questions were pitched at Level 3 or higher. 
 
5.4.2 Comparison of South African learners sampled and their 
international peers 
 
From the data analysed the South African sample would rank in the bottom 5 out of 
a possible 57 countries that participated in reading as well as mathematics, 
indicating most learners sampled could not even answer the most basic questions 
posed by the assessment. PISA did not compile a country ranking scale for the 2006 
science report, so it was not possible to draw an international comparison in science. 
It has to be mentioned that some of the schools included in this research study 
would have ranked in the top 10 percentile of countries assessed, but the South 
African sample was negatively influenced by the weak performing schools.  
 
The academic non-achievement of South African exposed by the study is consistent 
with other international assessments highlighted in Chapters one and two in which 
South African learners have participated in over the last 20 years. 
 
However it is clear from the research analysis and findings that South African Grade 
9 learners do not compare favourably with learners of the same age in international 
countries. This spells danger for the South African youth and the country as a whole 
and impacts negatively of South Africans learners’ ability to participate and compete 
with their counterparts from other countries in terms of trendsetting jobs and top 
careers. This also impact negatively on South Africa’s recognition as a global worthy 
partner and might even affect the country’s economy as this might reduce trust of 
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foreign investors. This research finding could also be an added factor to the already 
high incidence of unemployment and poverty in South Africa as learners are not 
adequately prepared for the job market and do not possess the required skills and 
knowledge to meet with demands.   
 
As pointed out in Chapters 2 and 4 heed must be paid when comparing across 
nations especially in the light of socioeconomic inequality as pointed out by Grouws 
(1998) and Murnane (1998) in Chapter 2. Furthermore, demarcating countries or 
institutions into “good” or “better” based on statistical data alone opens a can of 
worms in itself. Socio-economic, political and cultural factors to mention just a few, 
need to be considered when comparing results between countries. 
 
5.4.3 Differences in results between formerly advantaged and formerly 
disadvantaged schools 
 
This is a sad statement to make 17 years after the advent of democracy in South Africa and 
an indictment on the efforts of the educational authorities in the country. Why is there still 
such a huge disparity between educational institutions that are supposedly functioning 
under the same umbrella? The study also highlighted that Black learners who study at 
previously privileged schools significantly outperformed their counterparts in previously 
disadvantaged schools. So maybe the problem doesn’t lie with the ability of the learners, 
but rather the individual schools. This disparity should not be allowed to persist. Urgent 
interventions aimed at bringing previously disadvantaged ones in line academically with 
previously privileged schools should be explored.  What works in privileged schools and 
can be applied uniformly to previously disadvantaged schools should also be considered.  
 
The results showed that the learners from the privileged schools considerably outperformed 
learners from the disadvantaged schools in reading, mathematics, and science. The gap 
between skills in reading between the two groups, was however not as high as the gap of 
mathematics and science. As can be deduced from section 4.3 and the subsequent 
subsections, most of the learners from the former privileged schools were found to be 
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proficient in reading compared to the reverse for learners from previously disadvantaged 
schools. Furthermore, more than a third of learners from the privileged schools were found 
to be proficient in mathematics compared to not a single learner from the disadvantaged 
group. This scenario was also repeated with the science results. 
 
It could thus be construed that education in previously privileged schools is still far superior 
to that of previously disadvantaged school even after more than 15 years of equal 
education, as asserted by Fleisch (2007) and Howie (2001) in Chapters 1 and 4. The PISA 
2003 report specifically mentions that to understand what lies behind school differences, 
one must look at how socio-economic factors affect performance, how much this explains 
school differences, and how this relates to equity in learning opportunities. The report 
further mentions because schools are better able to nurture and develop young people 
from privileged backgrounds; it has often appeared that schools reproduce existing patterns 
of privilege, rather than bringing about a more equitable distribution of outcomes. 
 
5.4.4  Results of learners in public schools compared with independent  
schools 
 
The results of the study show that independent schools outperformed public schools 
significantly in all three disciplined assessed.  If the learners from the independent 
group participated as a country, they would have ranked within the top 10 of the 56 
countries in reading. Alarmingly, most public school participants in this study could 
not perform the most basic Level 1 reading literacy tasks. In mathematics, almost 
half the independent school’s candidates were found to be proficient compared to 
only 5% from public schools. Science proved to trip up participants from both 
independent and public schools. Although independent schools still performed better 
than public schools in science in this study, concern should be noted as science was 
the skill most participants struggled with. In addition, the public school learners who 
excelled in the assessments are all from privileged schools, underscoring the 
inequities still prevalent in the South African education system. 
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Another factor that probably plays a role in terms of this research finding is the fact 
that independent schools can to a certain extend select their learner population that 
will be allowed to enrol. These learners usually comes from more affluent, well-
resourced communities and learners were exposed to formal education from pre-
primary and supported with additional strategies at a very early stage if any learning 
disabilities or learning barriers were identified. This is not the case for many learners 
in public schools. However, this study showed that the deficiency is not with public 
schools in general, but rather restricted to certain public schools located in 
disadvantaged neighbourhoods. 
 
Science seemed to buck the trend in this study as public schools were able to hold 
their own against their independent peers. The reason for this anomaly presents 
another possible avenue for future research. 
 
5.4.5 Difference between the performance of boys and girls 
 
Analysis of the data revealed that female learners outperformed males quite considerably 
in reading and mathematics while both genders performed equally poor in the science 
assessment. This finding is consistent with the PISA 2003 report that states that in most 
countries, the gender differences are larger within schools than they are overall, reflecting 
that females tend to attend the higher performing, academically oriented tracks and schools 
at a higher rate than males. 
 
The scenario of girls outperforming boys in reading and mathematics could be attributed to 
the way both genders engage with learning. Girls are generally less competitive than boys 
but usually make a greater effort and are more persistent. Girls also tend to read more than 
boys and this leads to an increase in the general knowledge base. This finding is 
corroborated by the World Development Report 2012 mentioned in Chapter 4, but 
contrasted by Howie (1999) on the results of TIMSS Mathematics 1999 (see Appendix C). 
If girls are outstripping boys academically, we could perhaps look at the motivation levels of 
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girls, and on the reverse, the reasons for the lack of motivation on the part of boys to apply 
themselves academically.  
 
5.4.6 The influence of the mother-tongue language of participants 
 
The study reveals that the English speakers performed significantly better than 
speakers of the other languages in the Reading, mathematics and science 
assessments followed by Afrikaans-speaking learners and lastly Xhosa-speaking 
learners. It has to be remembered that the assessments were all done in English, 
which is used as a second language by Afrikaans and Xhosa-speaking learners.  
 
When the researcher worked in a Black school, it was noted that although the 
medium of instruction was English, learners would only resort to English when 
required. Conversations, formal or informal, were always in Xhosa and Black 
learners simply do not receive enough exposure to English in their communities and 
when they do, it is usually at a very low level. Even television is mostly watched in 
their native language. As mentioned in Chapter 2 by the HSRC (2005:06), due to the 
thought processes involved in learning in a language other than your own, Xhosa, 
and to some extent Afrikaans learners in this study were disadvantaged by 
language. It is also worthwhile stressing the differences in the self-concept of the 
“development of reading” and the amount of effort required in reading by non-native 
English users as probable rationale for the gap in achievement between the native 
English and non-native English users as highlighted by Wang et al. (2011) in 
Chapter 2 and 4.  
 
5.4.7 The performance of different race groups within the same school 
 
Collectively, schools that have White learners in their sample groups outperformed 
other race groups at the same schools in all three skills assessed. Coloured and 
Indian learners always fared comparatively better than Black learners at the same 
schools. Also extracted from the data, it is worthy to note that Black learners who 
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stay in more affluent areas, performed significantly better than their counterparts 
who live in the township areas of Port Elizabeth. This scenario holds true for the 
Coloured learners sampled as well. 
 
Apartheid has created major gaps between the various race groups which might 
take a long time to correct as proven by this finding. The current trend of corruption 
and poor service delivery by government and its employees is also not assisting the 
situation at all. Like at all other levels South Africa still has a long way to go in the 
education sphere.  
 
This research study found that White learners excelled over Coloured, Indian and Black 
learners. Once again the academic factors behind the success of White learners need to be 
identified, be they social, economic, emotional etc. Similarly, what are the factors inhibiting 
Coloured, Indian and Black learners from performing academically? This might be due to a 
lack of the holistic development of learners in all contexts and the amount of informal 
exposure to learning, e.g. communication with educated parents, free and constant 
availability of Internet and other forms of technology and community resources. 
 
5.4.8 Effect of the school environment on the results 
 
According to the data examined in Chapter 4, there doesn’t appear to be any 
correlation between the results obtained by the schools and the various school 
admittance factors. School responses appear to be mixed and no clear cut 
deductions could be inferred from the data.  
 
Results however did reveal that buildings in good condition and adequate amounts of 
teaching space all contribute to a physical environment that is conducive to learning. Much 
the same can be said for schools with adequate educational resources, such as computers, 
well-equipped libraries and teaching materials, including textbooks and multimedia 
resources for learning (PISA 2003 report). This proved to be true for the purposes of the 
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study as the schools with better resources and infrastructure outperformed the poorer 
resourced ones. 
 
However, the three worst performing schools all reported to be affected a lot by 
learner absenteeism, which may provide a direct link to their performance levels. 
Staff shortages were also not listed as problematic by schools, especially in English, 
mathematics and science although most schools listed the shortage of support 
personnel at schools as something that requires serious attention. Another example 
of a past inequality that needs to be addressed is the issue of extra-mural activities. 
The privileged and independent schools sampled offer many more extra-mural and 
support activities than the previously disadvantaged school public schools. 
 
The researcher doubted some of the responses submitted by the principals e.g. the 
question on teacher morale, where all principals indicated morale is very high amongst their 
staff members. While conducting the research and interacting with teachers, the researcher 
found high levels of frustration and low morale among teachers at many of the schools. 
Moreover, at the worst performing school in the sample, there were clear indications of an 
absence of a culture of learning and teaching, with many teachers absent, away from the 
school or not in their classes. The responses of the principals at some of the schools are 
thus questioned by the researcher as it does not reflect the true picture at the sites.  
 
Interestingly, the PISA 2003 report makes the point that more than 80% of participating 
principals in that study reported no problems with low teacher morale and commitment. The 
report adds it is apparent from this that socio-economic factors seem to reinforce the 
impact school climate has on school performance in important ways, perhaps because 
learners from more advantaged socio-economic backgrounds bring with them a higher level 
of discipline and more positive perceptions of school values, or perhaps because parental 
expectations of good classroom discipline and strong teacher commitment are higher in 
schools with advantaged socio-economic intake. Conversely, disadvantaged schools may 
experience less parental pressure towards enforcing effective disciplinary practices or 
making sure that absent or unmotivated teachers are replaced. 
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 Overall, then, each school factor have only a limited separate effect on performance, but 
contribute to the effect of socio-economic advantage. 
 
5.4.9 There appeared to be no noteworthy relation between school 
environment factors and results  
 
This was brought into question by the researcher based on personal observations. The 
researcher strongly believed that principals “fudged” their responses to create a favourable 
impression of their staff, though the reality painted a much bleaker picture. What need to be 
explored are the reasons why principals did not respond honestly to the survey. The same 
survey could also be adapted to gauge the perceptions of teachers rather than principals to 
try and get a more accurate idea of what is really happening in schools.  
 
5.4.10  The amount of extra-mural activities offered at schools can be 
directly associated with improved academic performance 
 
This study concluded that the more extra-mural activities at a school, the greater chance 
there is for academic excellence. Proof hereof is that three of the top four performing 
schools overall in the study offer substantially more extra-mural activities than the poor-
performing schools. The question should be why there are only limited extra-mural activities 
available to the weak performing schools. Is the problem lack of facilities, lack of interest 
from learners/teachers/parents, lack of accountability from education authorities? If it can 
lead to increased academic performance among learners, it should definitely be explored. 
 
5.5   VALUE OF THE RESEARCH 
 
This body of research falls within the paradigm of comparative education as several 
comparisons is drawn to achieve the aim and objectives of the study. Although it is not the 
first comparative international assessment done involving South Africans, it is a pioneer 
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study involving the PISA. The data generated shed some light on the current trends in 
South African Education and how it correlates with its international counterparts. It provides 
insight into present educational practices around Grade 9 learners in the country and the 
environmental factors impacting on their academic abilities or lack thereof. Hence, this 
study contributes to the limited body of research available in this field.  
 
Furthermore, this research generates information that could assist the education 
department, parents, and other allied professionals to gain a greater understanding of the 
challenges facing learners today. In addition, participating schools were provided with 
feedback of the results and it could be used as a springboard to improve educational 
standards in the respective institutions. A copy will also be submitted to the provincial 
education authorities as per agreement for permission granted to use school sites for 
research purposes. 
 
5.6 LIMITATIONS OF THE RESEARCH 
 
There are various limitations to this research relating to the research design, the 
participants and sampling method, and the measures employed in this study. These 
limitations will be discussed in the ensuing sections. 
 
5.6.1 Limitations of the research design 
 
One limitation in the design of the current research is the absence of qualitative 
information. As put forward by Elmes et al. (2003:2), “qualitative research is based on the 
participants’ subjective view of a changing reality, and seeks to understand the individual’s 
world”. Consequently, a disadvantage of using quantitative data only, stems from the fact 
that the individual’s story gets lost among the forced-choice questions (Elmes et al. 
2003:4). An amalgamation of both quantitative and qualitative data in triangulation would 
have augmented the data and added a better perceptive of the sample under exploration. 
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Within the expansive field of quantitative research, an exploratory-descriptive design was 
adopted. As it is often considered as the first stage in a sequence of studies (Neuman 
1997), this approach seldom yields unambiguous answers. The very nature of the data 
collected contributes to the trend of inquisition varying commonly as much of the 
information is potentially important. Another limitation was the fact that there is little or no 
control for extraneous variables in this kind of research. Factors that could not be 
accounted for include parental influence, the learner’s home environment, attitudes and 
beliefs towards the skills assessed in the study and the influence of the formative school 
years.  Another probable factor is the effect of paper-and pencil tests on participants as 
mentioned in Chapter 3. 
 
5.6.2 Limitations of the sampling method 
 
The nature of sampling, namely convenience non-probability sampling procedure utilized is 
not representative of all the learners in the Nelson Mandela Metropole and cannot safely be 
generalized to the general South African population (Reaves, 1992). Nevertheless, the 
results can be generalized to all the learners in the eight schools that were part of the 
assessment study. 
 
In addition, the small sample size hindered the utilization of additional parametric 
procedures, which could be used to identify the relationship among variables of the sample 
(Harris, 1998), which would have been valuable in exploring the importance of the 
biographical information in relation to the outcomes of the measures employed. 
 
5.6.3 Limitations of research measures 
 
Although extensive biographical data was collected from the learners as part of the 
questionnaire, the capturing and analysis of this data was not included in this research as it 
does not directly relate to any of the aims and objectives. This data would have proven 
significant to espouse some environmental factors impacting on the results and will be 
analysed for further publications.  
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Another limitation was the fact that the medium of assessment language was English only 
and did not cater for non-native users of the language. 
 
5.7 RECOMMENDATIONS  
 
Recommendations based on the findings and interpretations are discussed in this section.  
 
For the purposes of this discussion the recommendations are bandied together under the 
headings of the main findings and interpretations of this study and include 
recommendations for learners, teachers, principals, parents and the Department of 
Education in the Eastern Cape as well as South Africa. 
 
5.7.1 Recommendations for learners 
 
• Develop a love for reading on a regular basis across a wide variety of subjects. 
Include articles on mathematics and science and do not give up if you do not 
understand everything you read the first time. Keep on trying and ask for help from 
knowledgeable people in your area. 
• Trust yourself and do not believe myths and misconceptions, e.g. mathematics and 
sciences are only for boys; only some people can do mathematics and sciences, 
girls are cleverer than boys, etc.  
• If you live in a previously disadvantaged area look for opportunities and resources in 
your community that can assist you, e.g. city and university libraries in your area, 
universities offering summer and winter school classes for free, extra classes offered 
at community centers, free newspaper distributed, MixIt, programmes launched by 
post-graduate students, etc.  
• Reach out to others in the community and learners attending other schools and 
share ideas and notes.  
• If your home language is Xhosa or Afrikaans look for opportunities to speak and 
read English, e.g. at the library, in shops, cell phones, face book, etc. Do not be 
scared to make mistakes, remember practice makes perfect.   
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• Share new ideas and discoveries of new ways to learn mathematics and sciences 
with peers on face book, BBM, etc.  
• Hold your teachers, principals and School Governing Body responsible for poor 
results by enquiring and questioning the reasons behind it. 
• Do not just accept teacher absenteeism and non-attendance if teachers are indeed 
at school. 
• Make use of student representative structures to address issues of concern at 
school like poor pass rates. 
 
5.7.2 Recommendations for teachers   
 
• Form clusters and support groups with neighbouring schools to augment 
collaboration, development and the sharing of literacy, mathematical and science 
skills, knowledge and expertise. 
• Build positive relationships with other colleagues in your school. 
• Share notes, ideas with teachers from other schools and start discussion groups. 
Especially teachers from privileged and well-resourced schools should reach out to 
teachers in disadvantage schools and share notes and ideas. Also to share new 
literacy, mathematics and science initiatives. 
• Be more pro-active in making a difference in the lives of learners by introducing 
them to community resources and opportunities offered by other organizations, e.g. 
summer and winter schools, extra classes, etc. 
• Be responsive and open to new ideas and developments. Adopt a positive attitude 
towards reading, mathematics and sciences and do not enhance misconceptions 
and perceptions that mathematics and sciences are only meant for clever learners. 
• Stimulate a love for reading, by exposing learners to interesting books.  
• Distributes free newspapers, pamphlets and other print media to the learners, do not 
keep this in the safe or foyer of the school.  
• Prepare study notes and learning material that are on the level of the learners. Raise 
curiosity by reading snapshots from interesting books or articles that would motivate 
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learners to want to know more or show video, DVD and challenge learners to find 
out more and further understanding by own discovery and reading. 
• Look out for professional development opportunities, e.g. Short Learning 
Programmes offered by Universities, training workshops, etc. and attend these as far 
as possible. 
• Treat boys and girls exactly the same in terms of expectations, abilities and 
opportunities in terms of reading, mathematics and science.  
• Familiarize yourself with the latest teaching methodologies enhance learning and 
teaching in your school. 
• Acquaint yourself as an educator with international assessments like PISA, PIRLS 
etc. and incorporate their practices in your teaching to get your learners up to 
international standard. 
• Teach learners strategies like reasoning, analysis and integration and do not just 
focus on content to be tested. 
• Expose learners to more technologically-based and communication teaching 
sources to develop more techno-savvy learners. 
• If possible, provide translated material in the native language of your learners to 
make it easier for them to grasp concepts. 
 
5.7.3 Recommendations for school principals 
  
• Ensure that there is a teacher in every class for every school day. 
• Be pro-active in the implementation of technology practices that may enhance 
learning in your school. 
• When asked to respond to surveys about the school, answer truthfully as opposed to 
creating an illusion that everything at school is fine. 
• Take responsibility for poor results at your school and devise relevant strategies to 
address and improve the situation. 
• The school principal should engage with all teachers on a regular basis and work 
together to create a positive school environment. 
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• The principal should be actively involved in all activities and be fully aware of what is 
happening in classroom to ensure that teachers are qualified to teach specialized 
subjects.  
• Form partnerships with other schools in the community as well as with teachers at 
privileged schools and share ideas and teaching and learning activities.  
• Be aware of what is happening in the community and follow up on opportunities for 
staff and learners, e.g. summer and winter schools offered by universities and other 
organizations, science expos, etc.  
• Be aware of efforts of extra help for learners and motivate learners to become 
involved. 
• Take initiatives to improve measures within the school’s control like pass rates. 
• Establish buddy systems in schools where learners support and teach each other, 
especially for mathematics and science.  
• Introduce extra classes for learners, e.g. utilize the help from student teachers at 
universities. 
• Focus on and enhance traditional strengths and advantages between genders. 
• Be aware of socio-economic issues that may hamper learner performance and use 
available resources.  
• Investigate the successful academic models of independent and successful schools 
and put in an effort to implement these in your school.  
• Promote action learning, coaching and mentoring amongst educators. Practical 
approaches are needed to assist educators in their experiential learning cycle. This 
will also allow educators the opportunity to learn from the experts.  
• Promote action research amongst teachers to reflect on their own teaching and 
learning and actively look and search for alternative ways. 
 
5.7.4  Recommendations for parents 
 
     • Become more involved in your child/children’s education by joining available 
structures at the school. 
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• Do not accept “poor service” from the school, challenge results, question and hold 
the school accountable for poor performances. 
• Liaise with the school on a regular basis to track the progress and attendance of 
your child. 
• Provide your child with more learning opportunities like access to a library, 
technological devices if possible, excursions and interactions that broaden their 
knowledge and skills.  
 
5.7.5 Recommendations for the provincial and national Department of 
Education   
 
• Analyse the various task levels attained by learners in this study and employ 
strategies to improve to at least a level of 500 points considered a pass by PISA. 
• The Department of Education must provide external support to educators especially 
in terms of literacy, mathematics and sciences as evident from this study. 
• Investigate the huge disparities in results emanating from this study, specifically 
between previously disadvantaged and privileged and public and independent 
schools. 
• Investigate measures to improve the curriculum to make it more relevant to prepare 
learners for the national and international job market. 
• The introduction of training programmes at schools with poor learners performance 
and assistance to educators in developing their competence to deal with learners 
with learning problems especially in terms of reading, mathematics and science.  
• The National Department of Education in South Africa should launch an urgent 
investigation to ascertain the rationale behind our learners’ poor showing against 
their international peers in terms of language, mathematics and sciences knowledge 
and skills. 
• Analyse what the proficient learners in the PISA and other similar assessment 
studies do and apply similar strategies to the weaker learners.  
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• Ensure regular participation of South African learners in these assessment tests and 
take a leaf out of the books of educational models of countries that traditionally excel 
under similar conditions to South Africa could also be investigated.  
• Furthermore, the reasons for the continuous under-performance of South African 
learners in mathematics and science in international assessments need to be 
identified and explored. 
• The Department of Education should also consider adaptations to the current school 
curriculum to answer to these needs. The implementation of the CAPS is a positive 
step in this direction.  
• Establish regional links between different school types and create the opportunity for 
educators to experiment with new developments in the field of education in 
interactive, humanistic, positive and collaborative ways.  
 
5.8 RECOMMENDATIONS FOR FUTURE RESEARCH 
 
The following recommendations in terms of further research are provided. Because of the 
broad nature of this study, many opportunities exist for future research. 
 
• Firstly, the study should definitely be replicated on a provincial as well as a national 
scale in South Africa as the original PISA study involves countries and not individual 
schools. Comparisons could be drawn between provinces and the country with its 
international peers. 
• It is recommended that further replication of this research includes qualitative 
information into the data collection as this will serve to confirm and enrich the 
quantitative data. Because qualitative research focuses on the precise context and 
situation of interactions, it could be priceless in the duplication of this study in 
appreciating the shortcomings of education in the South African context. 
• Furthermore, if the study is replicated within the same context, a larger sample size 
should be used to make the study more generalized to the population. This can be 
done by including more schools of the same probability as used in this study. 
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• Future assessments should be computer-based if possible to eliminate external 
influences. 
• Finally, in order to create fairer conditions, the assessment should be made 
available in all the major languages studied by the participants.  
 
 
5.9 SUMMARY OF THE STUDY  
 
One of the greatest gifts individuals have power over is an immense capacity for learning. A 
prerequisite for successful living is exploring how we learn and finding new ways to 
enhance that ability and constantly kindle it in young and old, regardless of capability, it is a 
sacred and ceaseless undertaking. However, in South Africa, ongoing concerns 
surrounding the development of learners’ literacy, mathematics and science is cause for 
major concern in the field of education.  
 
Various international studies and assessments namely the Third International 
Mathematics and Science Study (TIMSS) and Progress in International Reading 
Literacy Study (PIRLS) have shown major differences in the levels of proficiency of 
SA learners regarding mathematics & science literature levels. Up to date, no 
detailed analysis of this phenomenon, using an international standardized test, has 
been conducted in South Africa.  
 
Another international assessment study that is administered on a regular basis in 
international countries is PISA. This assessment test measures the literacy, 
mathematics and science knowledge and skills that learners have acquired and can 
apply in these subjects to real-world contexts by age 15. The literacy concept 
emphasizes the mastery of processes, understanding of concepts, and application of 
knowledge and functioning in various situations within all three domains. By focusing 
on literacy, PISA draws not only from school curricula but also from learning that 
may occur outside of school. The PISA test has however up to date not been 
administered in South Africa. 
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The main aim of this research study was to administer the PISA assessment test to a 
representative sample of South African Grade 9 learners in order to investigate and 
scientifically explore the real situation in terms of language, mathematics and science 
knowledge and skills in South Africa and to draw a comparison between Grade 9 learners 
from secondary schools in the Port Elizabeth district in South Africa and their international 
counter parts.  
 
The quantitative research methodology was applied to gather data and the findings were 
presented in a comparative manner. Various statistical tests were applied.  
 
The study falls within the perimeters of exploratory-descriptive approach which attempts to 
provide a complete and accurate description of a situation by summarizing and 
communicating what is found in quantitative data. A questionnaire was used to conduct the 
survey. 
 
The researcher made use of a non-probability convenience sampling for the purpose of the 
study and the sample consisted of 248 learners who were all in Grade 9 at secondary 
schools in Port Elizabeth.  The participants were selected from 8 different secondary 
schools. The main criterion was that they should be in Grade 9 as the local sample would 
be compared with their international peers within the same age group or numbers of school 
years attended.  
 
The main findings of this research revealed that most learners in the study could only 
perform the most basic PISA tasks in reading, mathematics and science and the South 
African sample would rank in the bottom 5 out of a possible 57 countries that participated in 
reading as well as the mathematics PISA assessment test. That learners from previously 
privileged South African schools considerably outperformed learners from disadvantaged 
schools in reading, mathematics and science and that independent schools outperformed 
public schools significantly in all three disciplined assessed.  If the learners from the 
independent group participated as a country, they would have ranked within the top 10 of 
the 56 countries in reading. 
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 The research findings also revealed that female learners outperformed males quite 
considerably in reading and mathematics and that this finding is consistent with the PISA 
2003 report that states that in most countries females outperform males. The study reveals 
that the English speakers performed significantly better than speakers of the other 
languages in the reading, mathematics and science assessments followed by Afrikaans-
speaking learners and lastly Xhosa-speaking learners. 
 
This research study includes extensive recommendations for all stakeholders in education 
as well as for further research in this field. The research investigates a vital concern in 
South African education and makes a new contribution to knowledge field of South African 
teaching and education.  
 
5.10  CONCLUSION 
 
Fifteen-year-olds have many chances ahead of them, but those who do well at a young age 
are more likely to continue learning and studying, so poor performance at age 15 causes 
justifiable concern. This study was an initial attempt to gauge the literacy, mathematical and 
science knowledge and skills acquired by South African Grade 9 learners over their school 
career. The objective was to draw a comparison between the OECD countries that 
participated in the previous assessment with a sample from South Africa. The findings point 
to a massive backlog on the part of the South African education to narrow the gap between 
them and other countries as well as within the respective institutions within the country. 
 
The researcher can but hope that this pioneer study will serve as a base for further 
research into the topic and may contribute to uplifting the poor standards of education in 
South Africa highlighted.   
 
 
 
189 
 
REFERENCE LIST 
 
Arnolds, K., 2006. The role of conflicting values in the teaching experiences of South 
African educators in Saudi Arabian schools. Masters. Pretoria: UNISA.  
 
Association for the Development of Education in Africa (ADEA)., 2005.Optimizing learning 
and education in Africa – the language factor. a stock-taking research on mother tongue 
and bilingual education in Sub-Sahara Africa. Available 
at: http://www.adeanet.org/adeaPortal/adea/downloadcenter/Ouga/B3_1_MTBLE_en.pdf. 
Date accessed: October 2011. 
 
Bailey, K.D., 1987. Methods in social research (3rd Ed). New York: The Free Press. 
 
Baxen, J. & Gilmour, D., 2000. GTZ‐PEI/ WCED: Western Cape primary school baseline 
survey. Cape Town: German Technical Cooperation (GTZ). 
 
Blaxter, L., Hughes, C. & Tight, M., 2003. How to research. (2nd Ed). Philadelphia, PA: 
McGraw Hill. 
 
Blank, R. & Smithson, J., 2009. Alignment content analysis of TIMSS and PISA 
mathematics and science assessments using the surveys of enacted curriculum 
methodology. Available 
at: http://www.ccsso.org/Documents/2009/Alignment_Content_Analysis_of_TIMSS_2009.p
df. Date accessed: July 2012. 
 
Blazek, N.L. & Forbey, J.D., 2011. A comparison of validity rates between paper-and-pencil 
and computerized testing with the MMPI-2. Available 
at:  http://www.ncbi.nlm.nih.gov/pubmed/20829402. Date accessed June 2012. 
 
Bless, C. & Kuthuria, R., 1993. Fundamentals of social statistics: An African perspective. 
Cape Town: Juta. 
 
190 
 
Bloch, C., 1999. Literacy in the early years: teaching and learning in multilingual early 
childhood classrooms. International Journal of Early Years Education, 7(1), pp. 39-51. 
 
Blum, A. & Gue´ Rin-Pace, F., (2000) Des Lettreset des Chiffres[ Letters and Numbers] 
(Paris, Fayard). 
 
Bonnet, G., 2002. Reflections in a critical eye: on the pitfalls of international assessment, 
Assessment in Education: Principles, Policy & Practice, 9:3, pp. 387-399. 
 
Bybee, R.,1997. Achieving scientific literacy: from purposes to practices. Heinemann: 
Portsmouth. 
 
Carey, S. (Ed)., 2000 Measuring adult literacy—the international adult literacy survey in the 
European context. London: Office for National Statistics. 
 
Champagne, A., 2009. A Critical Evaluation of PISA’s Assessment of Science 
Literacy. https://edsurveys.rti.org/PISA/documents/Champagne_Final.pdf.  Date Accessed: 
April 2012. 
 
Chick, J.K.,1992. Language policy in education. In: M McGregor & L McGregor (Eds). 
McGregor’s education alternatives. Kenwyn: Juta & Co. 
 
Chisholm, L. (Ed)., 2004. Changing class. educational and social change in post-apartheid 
South Africa. HSRC Press: Cape Town. 
 
Christensen, L. B., 1996. Experimental methodology, (7th Ed.). Needham Heights, MA: 
Allyn& Bacon. 
 
Christie, P., (1990) Open schools: racially mixed Catholic schools in South Africa 1976–
1986. Johannesburg: Ravan 
 
 
191 
 
Clements, M.A. & Ellerton, N.F., 1995. Assessing the effectiveness of pencil-and-paper 
tests for school mathematics. Available 
at: http://www.merga.net.au/documents/RP_Clements_Ellerton_1995.pdf.  Date accessed 
June 2012. 
 
Cohen, L. & Manion, L., 1994. Research methods in education, (4th Ed.).London: 
Routledge. 
 
Cohen, L., Manion, L. & Morrison, K., 2000.Research methods in education, (5th  Ed.). 
Oxon: Routledge. 
 
Coutts, A., 1992 .Multicultural education. Cape Town: Shuter & Shooter.  
 
Cozby, P. C., 1993. Methods in behavioral research (5th Ed.). Mountain View, CA: Mayfield. 
 
Craig, G. J, & Baucum, D., 2002. Human development  (9th Ed.). Upper Saddle River, NJ: 
Prentice Hall. 
 
Crouch, L., Mabogoane, T., 2001. No magic bullets, just trace bullets: the role of learning 
resources, social advantage, and education management in improving the performance of 
South African schools. Social Dynamics 27 (1), pp. 60–78. 
 
Daily Dispatch, 11 October 2006. EC education must be accelerated. 11 October, p.3. 
 
Dane, F. C., 1990. Research methods. Pacific Grove, CA: Brooks Cole. 
 
Department of Education (DoE).,1995. White Paper on Education and Training, Notice 196 
of 1995.Cape Town: Parliament of the Republic of South Africa. Available 
at: http://www.polity.org.za/html/govdocs/white_papers/educ1.html. Date accessed: 
February 2009. 
 
192 
 
Department of Education., 2001. Education change and transformation in South Africa: a 
review 1994-2001. South African Government: Department of Education. Available 
at http://www.polity.org.za/html/govdocs/reports/education/archieves.html. Date accessed: 
June 2009. 
 
Denscomebe, M., 2002. Ground rules for good research: A 10 point guide for social 
researchers. Buckhingham: Open University Press. 
 
Denzin, N.K. and Lincoln,Y.S., 2006. The sage handbook of qualitative research. Thousand 
Oaks, CA: SAGE Publications  
 
De Wet, C. & Wolhuter, C., 2009. A transitiological study of some South African educational 
issues. South African Journal of Education, Volume 29, pp. 359-376. 
 
Didloft, V., 2008. Improving the reading abilities of Grade 9 learners: A classroom-based 
inquiry. Masters. Port Elizabeth: Nelson Mandela Metropolitan University. 
 
Du Toit, J., 2004. Independent schooling in Post-Apartheid South Africa: a quantitative 
overview. Cape Town: HSRC Publishers. 
 
Duvenhage, A., 2006. Politieketransformasie in Suid-Afrika - ’n konteksbepaling vir 
onderwys en moedertaalonderrig. Tydskrif vir Geesteswetenskappe, 46, pp.125-141. 
 
Education White Paper 3., 1997a. A programme for the transformation of higher education. 
Pretoria: Republic of South Africa Government Gazette, no. 386 (18207). 
 
Elmes, D.G., Kantowitz, B.H. & Roediger III, H.L., 2003.  Research methods in psychology 
(7th Ed.) Australia: Thomson/Wadsworth. 
 
Epstein, E.,1994. Comparative and international education: overview and historical 
development. In:  T. Husen & N. Postlewaite (Eds.).The International Encyclopaedia of 
Education, volume 2. (2ndEd.) Oxford: Pergamon. 
193 
 
Fensham, P.J., (2000) International success, but is it science? - identifying strengths and 
weaknesses in Australian primary school science from TIMSS and other data. Australian 
Science Teachers Association Journal, 45(2), pp.39-44. 
 
Frescura, F. 1990.  Port Elizabeth - an abridged history of the Apartheid city. Available 
at: http://www.sahistory.org.za/franco/urban-issues-PE.html. Date accessed: June 2009. 
 
Finn, J.,1989. Withdrawing from school. Review of Educational Research 59(2), pp.117–
142. 
 
Fiske, E. & Ladd, H., 2004. Equity: educational reform in Post-Apartheid South Africa. 
Washington D.C.: Brookings Institution Press. 
 
Fleish, B., 2007. Primary education in crisis: Why South African schoolchildren 
underachieve in reading and mathematics. Cape Town: Juta. 
 
Fowler, F.J., 2002. Survey research methods. Thousand Oaks, California: Sage. 
 
Gall, M., Gall, J. & Borg, W., 2003. Educational Research: An Introduction. (7th Ed) Boston: 
Pearson Education. 
Gilmour, D. & Soudien, C., 2009. Learning and equitable access in the Western Cape, 
South Africa. Comparative Education, 45(2), pp. 281-295. 
Goldstein, H., 2004. International comparisons of student attainment: some issues arising 
from the PISA study. In: Assessment in Education – Principles, Policy, and Practice 11(3), 
pp. 319-330. 
 
Gravetter,F.J. & Forzano, L. B., 2006. Research methods for the behavioural sciences. (2nd 
Ed). Belmont, CA: Wadsworth/Thomson. 
 
194 
 
Gravetter, F. J., & Wallnau, L. B., 1999. Essentials of statistics for the behavioral sciences 
(3rd Ed). Pacific Grove, CA: Brooks/Cole. 
 
Graziano,  A. M. & Raulin, M. L., 2000. Research methods: A process of inquiry. (4th Ed). 
Boston, MA: Allyn & Bacon. 
Grouws, D. A., 1998.Observations about TIMSS. Memorandum commissioned by the 
Board on International Comparative Studies in Education. Available from the Department of 
Curriculum and Instruction, University of Iowa. 
Gutmann, A., 1987. Democratic Education. Princeton :University Press. 
 
Harris, M.B., 1998. Basic statistics for behavioral science research. (2nd Ed). Allyn & Bacon. 
 
Hartley, W. & Omarjee, H., 2008. Backlogs as free education extended. Weekender :  
18/19 October, 2008. p.2. 
 
Harvey, L., & MacDonald, M., 1993. Doing sociology: a practical introduction. London: 
Macmillan. 
 
Heugh, K., 2006. Theory and practice- language education models in Africa: research, 
design, decision- making, and outcomes. In Alidou, H., Boly, A., Brock-Utne, B. Diallo, Y.S.,  
Heugh, K. & Ekkehard Wolf, H. Optimizing learning and education in Africa- the language 
factor. A stock-taking research on Mother tongue and Bilingual education in Sub- Saharan 
Africa (working document). ADEA 2006 Biennial Meeting (Libreville, Gabon, March 27-31, 
2006). 1-186. Retrieved 27 May, 2012 from 
www.adeanet.org/biennial2006/doc/document/B3_1_MTBLE_en.pdf 
 
Hofmeyer, J., 2001. Qualitative assessment of the ETD Sector: independent schools sub-
sector, ETDP SETA Project 2001. 
 
195 
 
Howie, S., 1999. Third International Mathematics and Science Study-Repeat (TIMSS-R): 
What has changed in South African pupils’ performance in mathematics between 1995-
1998? Available at: http://academic.sun.ac.za/mathed/amesa/TIMSSR.htm. Date accessed: 
February 2010. 
 
Hopmann, S.T., 2007. Restrained teaching: the common core of didaktik. In: European 
Educational Research Journal 6 (2), pp.109-124. 
 
Howie, S., 2001. Mathematics and science performance in Grade 8 in South Africa 
1998/1999: TIMSS R. HSRC Report: Pretoria. 
 
Howie, S. J., 2003. Language and other background factors affecting secondary pupils’ 
performance in mathematics in South Africa. African Journal of Research in Mathematics, 
Science and Technology Education, 7, pp.1-20. 
 
Howie, S., 2004. A national assessment in mathematics within an international comparative 
assessment. Perspectives in Education, Volume 22(2), pp. 149-150. 
 
IEA Third International Mathematics and Science Study (TIMSS), 1994-95. Available 
at: http://timss.bc.edu/timss1995i/HiLightB.html Accessed May 2010. 
 
ISASA (Independent Schools Association of South Africa),  2001. The growth of private 
schooling: lessons for the private higher education sector, ISASA Discussion Document. 
 
Jahnke, T. & Meyerhöfer, W. (eds.)., 2006.  PISA & Co – Kritikeines Programms. 
Hildesheim: Franzbecker. 
 
Jansen, J., 1999. Setting the scene: Historiographies. Durban: University of Durban-
Westville. 
 
196 
 
Jansen, J., 2002. Mergers in Higher Education: Theorising change in transitional context. 
In: J.D. Jansen (Ed.).Mergers in Higher Education: lessons learnt in transitional context. 
Pretoria: Unisa Press. 
 
Jansen, J., 2005. Educationally essential: teachers, textbooks and time. In: S. Brown, (Ed.), 
Conflict and Governance. Institute for Justice and Reconciliation, Cape Town. 
 
Jansen, J., 2008. Reflections on meaningful access to education. Available 
at: http://www.ci.org.za/depts/ci/pubs/pdf/general/gauge2008/reflections.pdf . Date 
accessed: April 2010. 
 
Jenkins, P. H.,1995. School delinquency and school commitment. Sociology of Education 
68 (July), pp. 221–39. 
 
Johnson, S., Monk, M. & Hodges, M., 2000. Teacher development and change in South 
Africa: a critique of the appropriateness of transfer of Northern/Western Practice. Compare: 
A Journal of Comparative Education, 30(2), pp.179-192. 
Kanjee,  A., 2004. Making sense of matric pass rates. HSRC Review, 2(4), pp. 8- 9. 
Available at: http://www.hsrc.ac.za/HSRC_Review-9.phtml. Date accessed: April 2010. 
 
Khosana, C., 2009. A real reason to be concerned about Grade 6. 27 August 2009, p.5.  
 
Kelly, G.P., Altbach, P.G. & Arnove, R.F., 1982. Trends in comparative education: A critical 
analysis. In P.G. Altbach, P.G. Arnove, & G.P. Kelly. (Eds.):Comparative education. New 
York: Macmillan.  
King, E.M., 1998.Statement for Topic 3 Group. Memorandum commissioned by the Board 
on International Comparative Studies in Education. Available from The World Bank, 
Washington, D.C. 
197 
 
Kitaev, I., 1999. Private education in Sub-Saharan Africa: a re-examination of theory & 
concepts related to its development and finance. Paris: UNESCO /IIEP. 
 
Koen, C., 2006. Higher education & work: setting a new research agenda. Cape Town: 
HSRC Press. 
 
Korchin, S. J. & Cowan, P., 1982. Ethical perspectives in clinical research. In P.C. Kendall, 
& J.N. Butcher (Eds.). Handbook of research methods in clinical psychology. New York: 
John Wiley. 
 
Kraak, A. & Young, M., 2000. Education in retrospect: policy & implementation since 
1990.Pretoria: HSRC Press. 
 
Law, N., 2002. Scientific literacy: charting the terrains of a multi-faceted enterprise, 
Canadian Journal of Science, Mathematics and Technology Education, 2(2), pp.151-176. 
 
Leary, M.R., 1991.  Introduction to behavioural research methods. Belmont, CA: 
Wadsworth. 
 
Lessing,  A.C. & de Witt, M.W., 2005. An investigation into the early literacy skills of Grade 
R second-language (L2) learners in South Africa. Africa Education Review, 2(2), pp. 242-
257. 
 
Letseka, M. & Maile, S., 2008. High university drop-out rates: a threat to South Africa’s 
future. Human Sciences Research Council (HSRC). Available 
at:  http://www.hsrc.ac.za/Document-2717. phtml. Date accessed: May 2010. 
 
Liebenberg, H., 2011. What are the curriculum and assessment policy statements? 
Available 
at: http://www.heinemann.co.za/index.php?option=com_content&task=view&id=212&Itemid
=51. Date accessed: September 2011. 
 
198 
 
Lim, E.C., Ong, B.O., Wilder-Smith, E.P. & Seet, R.C., 2006. Computer-based versus pen-
and-paper testing: students’ perception. Ann Acad Med Singapore, 35, pp.599-603. 
 
Mackie, T., 2009. A brand new day. Walmer: Yithe thema Afrika (Pty) Ltd.   
 
Makolo, C., 2005. Factors affecting teaching and learning in South African public schools. 
Cape Town: HSRC Press. 
 
Maree, K. (Ed)., 2007. First steps in research. Pretoria: Van Schaik. 
 
Mason, E. & Bramble, W., 1997. Research in education and the behavioral sciences: 
concepts and method. Dubuque: Brown & Benchmark Publishers. 
 
Matjila, D.S. & Pretorius, E.J., 2004. Bilingual and biliterate? an exploratory study of grade 
8 reading skills in Setswana and English. Per Linguam, 20(1), pp. 1-21. 
 
Mayer, V. J., & Kumano, Y., (2002). The philosophy of science and global science literacy. 
In V. J. Mayer (Ed.), Global science literacy (pp. 37-49). Dordrecht, Netherlands: Kluwer 
Academic. 
 
Mbabela, Z., 2012. Do the maths, Angie, 13% does not cut it. The Herald, 4 Dec. p.1.  
 
Mbanjwa & Kassiem., 2007. SA doesn’t need global maths test- Pandor. The Star, April 24: 
p.2. 
 
McKinsey Report. 2010. How the world’s most improved school systems keep getting 
better. Available at: http://mckinseyonsociety.com/downloads/reports/Education/How-the-
Worlds-Most-Improved-School-Systems-Keep-Getting-Better_Download-version_Final.pdf. 
Date accessed: November 2010. 
 
McMillan, J. H. & Schumacher, S., 2003. Research in Education: A Conceptual 
Introduction. Third edition. New York: Harper Collins. 
199 
 
Mertens, D. M., 2005. Research methods in education and psychology: integrating diversity 
with quantitative and qualitative approaches (2nd Ed.) Thousand Oaks: SAGE. 
 
Metz, M.H., 1998. Memo on TIMSS: Question #2—Teachers. Memorandum commissioned 
by the Board on International Comparative Studies in Education. Available from the 
Department of Educational Policy Studies, University of Wisconsin. 
 
Mokele, P., 2005. Finding work: Employment experiences of South African graduates. 
Cape Town: HSRC Press. 
 
Motshekga,  A,. 2009. Response of the Minister of Basic Education to the 
Recommendations of the Ministerial Committee on the Review of the Implementation of the 
National Curriculum Statement. Available 
at: http://www.education.gov.za/dynamic/dynamic.aspx?pageid=310&id=9093. Date 
accessed: June 2010.   
 
Mouton, J., 2002. How to succeed in your Master’s and Doctoral Studies. Pretoria: Van 
Schaik. 
 
Mullajee, F., 2008. An analysis of Grade 9 learners' performance in the 2004 Natural 
Science common tasks for assessment with special reference to science process skills, 
learning outcomes and assessment standards. Masters. Cape Town: UCT. 
 
Muller, J., 2000. Reclaiming knowledge: social theory, curriculum and education policy. 
London: Routledge Falmer. 
 
Mullis, I., Kennedy, A., Martin, M. & Sainsbury, M., 2006. PIRLS 2006 assessment 
frameworks & specifications: (2ndEd). TIMMS & PIRLS International Study Center: Lynch 
School of Education: Boston College. 
 
200 
 
Mullis, I., Martin, M., Kennedy A. & Foy, P. (with J.F.Olson, E. Erberber C. Preuschoff,  & J. 
Galia, )., 2008. TIMSS 2007 international science report: findings from IEA’s Trends in 
International Mathematics and Science Study at the fourth and eighth grades. Chestnut Hill, 
MA: TIMSS & PIRLS International Study Center, Boston College. 
 
Mullis, I.V.S., Martin, M.O., Gonzalez, E.J., & Chrostowski, S.J., 2004. Findings from IEA’s 
Trends in International Mathematics and Science Study at the Fourth and Eighth 
Grades. Chestnut Hill, MA: TIMSS & PIRLS International Study Center, Boston College. 
 
Murat, F. & Rocher, T., 2000. Ranking or comparing? the contradictory rationale of 
international comparisons. Unpublished article. Paris, DPD-INSEE. 
Murnane, R.J., 1998.What does TIMSS tell us about the factors that relate to or influence 
individual achievement? Memorandum commissioned by the Board on International 
Comparative Studies in Education. Available from the Graduate School of Education, 
Harvard University. 
Nash, R., 2003. Is the School composition effect real? A discussion with evidence from the 
UK PISA data. In: School Effectiveness and School Improvement. 14(4), pp.441-457. 
 
Nel, J.G. Die geografiese impak van die wet op Groepsgebiede en verwante wetgewing op 
Port Elizabeth. Special publication no 13. Institute for Planning Research, University of Port 
Elizabeth: Port Elizabeth. 
 
Neuman, W. L., 1997. Social research methods: Qualitative and quantitative approaches 
(3rd Ed). Needham Heights, MA: Allyn & Bacon. 
 
Neuman, W. L., 2006. Social research methods – qualitative and quantitative approaches. 
(6th Ed) Boston, MA: Allyn and Bacon. 
 
201 
 
News24.com., 2009. Cosatu: SA Education in Crisis. Available 
at: http://www.news24.com/Content/Africa/News/965/1e3e6abe898d4f58bff08e34ca44a7c6
/01-07-2009-09-03/Cosatu_SA_education_in_crisis. Date accessed: July 2009.  
 
Nkomo, M., Mckinney, C. & Chisholm, L. (ed.)., 2004. Reflections on School Integration. 
Cape Town: HSRC Press. 
 
Noah, H. 1984. The use and abuse of comparative education. Comparative Education 
Review, 28(4),pp.550-562. 
 
Oliver, P., 2003. The student’s guide to research ethics. Philadelphia, PA: Open University 
Press.  
 
Pandor, N., 2004. Integration within the South African landscape: are we making progress 
in our schools? In: M. Nkomo, C. Mckinney & L. Chisholm. (Ed.) Reflections on School 
Integration. Cape Town: HSRC Press. 
 
Patton, M.Q., 1987. How to use qualitative methods in evaluation. California: Sage. 
 
Prais S.J., 2003. Cautions on OECD’s recent educational survey (PISA) In: Oxford Review 
of Education 29(2), pp.139-163. 
 
Programme for International Student Assessment (PISA), 2003. Learning for Tomorrow’s 
World- First Results from PISA 2003: OECD. 
 
Programme for International Student Assessment (PISA), 2009. Assessment Framework: 
Key competencies in reading, mathematics and science: OECD. 
 
Pretorius, E.J., 2002. Reading ability and academic achievement in South Africa: are we 
fiddling while Rome is burning? Language Matters, 33, pp.169-196. 
 
202 
 
Pretorius, E.J. & Ribbens, R., 2005. Reading in a disadvantaged high school: issues of 
accomplishment, assessment and accountability. South African Journal of Education, 
25(3), pp. 139-147. 
 
Pretorius, S.G., 2007. South Africa. In: C.C. Wolhuter, E.M. Lemmer & N.C. de Wet,(Eds.) 
Comparative Education: Education systems and contemporary issues. Pretoria: Van 
Schaik. 
 
Rapport.15 October 2006. 80% van skole doen nie hul werk nie. Rapport, 15 October. p.4. 
 
Rawls, J., 2001. Justice as fairness: A restatement. Belknap Press. 
 
Reaves , C.C., 1992. Quantitative research for the behavioral sciences. New York: John 
Wiley & Sons, Inc. 
 
Reddy, V., 2003. South African component of TIMSS 2003. Available at: 
http://www.hsrc.ac.za/Research_Programme-Page-60.phtml. Date accessed: May 2010. 
 
Reddy, V., Kanjee, A., Diedericks, G. & Winnaar, L., 2006. Mathematics and science 
achievement at South African schools in TIMMS 2003. Cape Town: HSRC Press. 
 
Romainville, M., 2002: On the appropriate use of PISA. In: La Revue Nouvelle 3(4). 
 
Rubin, R. B., Rubin, A. M. & Piele, L. J., 2005. Communication research: strategies and 
sources (6th Ed). Belmont, CA: Wadsworth. 
 
Russell, J., & Roberts, C.,2001. Angles on psychological research. Cheltenham: Nelson 
Thornes. 
 
Salkind, N. J., 2003. Exploring research (5th Ed). Upper Saddle River, New Jersey: 
Prentice-Hall. 
203 
 
Salz, S. & Figueroa, D.T., 2009. Organisation for Economic Co-operation and 
Development. 
 
Schleicher,  A., Grisay, A., Mcgaw, B., Tamassia, C., Tobin, R.J. & Wilms, J.D., 2001. 
Knowledge & skills for life: first results from the OECD programme for international student 
assessment. (PISA) 2000. Available 
at:  http://www.oecd.org/dataoecd/44/53/33691596.pdf. Date accessed: March 2010. 
 
Schleicher, A. & Tamassia, C., 2003. The PISA 2003 assessment framework: mathematics, 
reading, science & problem solving knowledge & skills. Available 
at: http://www.pisa.oecd.org/pages/0,3417,en_32252351_32235918_11111,00.html. Date 
accessed: March 2010. 
 
Schonegevel, C., 1997. The structural validity of Holland’s hexagon for black South African 
adolescents. M Ed dissertation. University of Port Elizabeth, Port Elizabeth. 
 
Schuring, G. 1997. Are black languages dying in urban areas? Bulletin News for the 
Human Sciences. 4(1), pp. 16-17.  
 
Seymour, J.C., 1990. An anthropological study of the household among the Indian 
community of Malabar, Port Elizabeth. MA Thesis.Port Elizabeth: University of Port 
Elizabeth.  
 
Sepeng, J.P., 2010. Grade 9 second-language learners in township schools: issues of 
language and mathematics when solving word problems. D Ed Thesis. 
Port Elizabeth: NMMU.  
 
Sheskin, D.J., 2000. Handbook of parametric and nonparametric statistical procedures (2nd 
Ed). New York: Chapman and Hall. 
 
Smit, M. E.,  2002. Education for Peace: description, conceptualization and evaluation of a 
programme to reduce conflict among the youth. Pretoria: University of South Africa. 
204 
 
Somhlahlo, R., 2009. An analysis of perceptions and attitudes to the study of Isixhosa at 
tertiary level: NMMU A case study. M Ed Dissertation. Port Elizabeth: Nelson Mandela 
Metropolitan University..  
 
Soudien, C. & Gilmour, J., 2007.The ‘‘A’’ factor: coming to terms with the question of legacy 
in South African education. International Journal of Educational Development 27, pp.182–
193. 
 
South Africa History Online. Port Elizabeth the segregated city. Available 
at: http://www.sahistory.org.za/port-elizabeth/port-elizabeth-segregated-city. Date 
accessed: April 2012. 
 
Sparks, A., 2003. The mind of South Africa: The story of the rise and fall of apartheid. 
Jeppestown: Jonathan Ball Publishers. 
 
Steiner-Khamsi, G., 2003.The politics of league tables. Available 
at: http://www.sowionlinejournal.de/2003-1/tables_khamsi.htm; Date accessed: May 2012. 
 
Struwig, F. W., & Stead, G. B., 2001. Planning, designing, and reporting research. Cape 
Town: Pearson Education Press. 
 
Sullivan, T.J., 2001. Methods of social research. Texas: Harcourt College. 
 
Sunday Times. 04 April 2010. New national exams for SA school kids. 04 April 
2010. http://www.timeslive.co.za/sundaytimes/article385055.ece/New-national-exams-for-
SA-school-kids. Date accessed: April 2010. 
 
Taylor, N. & Vinjevold, P., 1999. Getting Learning Right. Report of the President’s 
Education Initiative Research Project. Johannesburg: Joint Education Trust. 
 
205 
 
Tirri, K., & Campbell, J. R., 2010. Current trends and dilemmas in cross-cultural research. 
In D. K. Sharpes  (Ed.), Handbook on international studies in education (pp. 17-29). 
Charlotte, NC: Information Age Publishing. 
 
The Star. 2005. When will white schools transform? 1 August 2005: p.3  
 
The Star. 2007. SA doesn't Need Global Maths Test - Pandor. 24 April 2007: p.2. 
 
Truter, E.J.J., 2004. Die ontplooiing van die taalbeleid in die Suid-Afrikaanse onderwys, 
1652-1961 in besonder gedurende die Unietydperk. ActaAcademica, Supplementum, 2, 
pp.1-165. 
 
Van der Bergh, S., 2001. How effective are poor schools: poverty and educational 
outcomes. Available at:  
www.uni-goettingen.de/de/document/download/...pdf/69_Berg.pdf. Date accessed: 20 June 
2011.  
 
Van der Berg, S., 2005. “The schooling solution, primary school performance is the key”. In 
Conflict and governance, Edited by: Brown, S. 62–70. Cape Town: Institute for Justice and 
Reconciliation. 
 
Van Staden, S. & Howie, S.J.,2008. South African teacher profiles and emerging teacher 
factors: the picture painted by PIRLS 2006. Centre for Evaluation and Assessment, 
University of Pretoria. 
 
Wang, Q., Wang, Z. & Osterlind, S., 2011.  Modeling the effects of home and student 
factors on text comprehension. Available 
at: http://www.caerda.org/journal/index.php/newwaves/article/view/44/30. Date accessed: 
April 2012. 
 
206 
 
Wang, S., Jiao, H., Young, M.J, Brooks, T. & Olson, J., 2008. Comparability of computer-
based and paper-and-pencil testing in K–12 reading assessments: a meta-analysis of 
testing mode effects. Educational and Psychological Measurement, 68 (1), pp. 5-24. 
 
Warnich, P. & Wolhuter, C.C., 2009. OBE assessment in South Africa: issues and 
challenges.In:L. Meyer, K. Lombaard, P. Warnich & C.C. Wolhuter.(eds).Outcomes-Based 
Assessment. Pretoria: Van Schaik. 
 
Willms, J., 2003. Student engagement at school: a sense of belonging and participation 
(Results from PISA 2000).OECD. 
 
World Development Report, 2012.Gender Equality and Development. Washington DC: The 
World Bank. 
 
Wuttke, J., 2006. Uncertainties and Bias in PISA. In T. Jahnke & W. Meyerhöfer (eds.).  
PISA & Co – Kritikeines Programms. Hildesheim: Franzbecker.  
 
 
 
 
 
 
207 
 
Appendix A : TIMSS 1995 Achievement in Mathematics 
 
Achievement in Mathematics 
  
Eighth Grade* 
  
Seventh Grade* 
  
Country Average Achievement Country 
Average 
Achievement 
Singapore 643 Singapore 601 
Korea 607 Korea 577 
Japan 605 Japan 571 
Hong Kong 588 Hong Kong 564 
Belgium (Fl) 565 Belgium (Fl) 558 
CzechRepublic 564 CzechRepublic 523 
SlovakRepublic 547 Netherlands 516 
Switzerland 545 Bulgaria 514 
Netherlands 541 Austria 509 
Slovenia 541 SlovakRepublic 508 
Bulgaria 540 Belgium (Fr) 507 
Austria 539 Switzerland 506 
France 538 Hungary 502 
Hungary 537 Russian Federation 501 
Russian Federation 535 Ireland 500 
Australia 530 Slovenia 498 
Ireland 527 Australia 498 
Canada 527 Thailand 495 
Belgium (Fr) 526 Canada 494 
Thailand 522 France 492 
Israel 522 Germany 484 
Sweden 519 Sweden 477 
Germany 509 England 476 
New Zealand 508 United States 476 
England 506 New Zealand 472 
Norway 503 Denmark 465 
Denmark 502 Scotland 463 
United States 500 Latvia (LSS) 462 
Scotland 498 Norway 461 
Latvia (LSS) 493 Iceland 459 
Spain 487 Romania 454 
Iceland 487 Spain 448 
Greece 484 Cyprus 446 
Romania 482 Greece 440 
Lithuania 477 Lithuania 428 
Cyprus 474 Portugal 423 
Portugal 454 Iran, Islamic Rep. 401 
Iran, Islamic Rep. 428 Colombia 369 
Kuwait 392 South Africa 348 
Colombia 385   
South Africa 354   
  
*Eighth and seventh grades in most countries. Latvia is annotated LSS for Latvian Speaking 
Schools only. Countries shown in italics did not satisfy one or more guidelines for sample 
participation rates, age/grade specifications, or classroom sampling procedures.  
 
SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95. 
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Appendix B: TIMSS 1995 Achievement in Science 
 
Achievement in Science 
  
Eighth Grade* 
  
Seventh Grade* 
  
Country Average Achievement  Country 
Average 
Achievement  
Singapore 607 Singapore 545 
CzechRepublic 574 Korea 535 
Japan 571 CzechRepublic 533 
Korea 565 Japan 531 
Bulgaria 565 Bulgaria 531 
Netherlands 560 Slovenia 530 
Slovenia 560 Belgium (Fl) 529 
Austria 558 Austria 519 
Hungary 554 Hungary 519 
England 552 Netherlands 517 
Belgium (Fl) 550 England 512 
Australia 545 SlovakRepublic 510 
SlovakRepublic 544 United States 508 
Russian Federation 538 Australia 504 
Ireland 538 Germany 499 
Sweden 535 Canada 499 
United States 534 Hong Kong 495 
Germany 531 Ireland 495 
Canada 531 Thailand 493 
Norway 527 Sweden 488 
New Zealand 525 Russian Federation 484 
Thailand 525 Switzerland 484 
Israel 524 Norway 483 
Hong Kong 522 New Zealand 481 
Switzerland 522 Spain 477 
Scotland 517 Scotland 468 
Spain 517 Iceland 462 
France 498 Romania 452 
Greece 497 France 451 
Iceland 494 Greece 449 
Romania 486 Belgium (Fr) 442 
Latvia (LSS) 485 Denmark 439 
Portugal 480 Iran, Islamic Rep. 436 
Denmark 478 Latvia (LSS) 435 
Lithuania 476 Portugal 428 
Belgium (Fr) 471 Cyprus 420 
Iran, Islamic Rep. 470 Lithuania 403 
Cyprus 463 Colombia 387 
Kuwait 430 South Africa 317 
Colombia 411   
South Africa 326   
  
*Eighth and seventh grades in most countries. Latvia is annotated LSS for Latvian Speaking 
Schools only. Countries shown in italics did not satisfy one or more guidelines for sample 
participation rates, age/grade specifications, or classroom sampling procedures.  
 
SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.  
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Appendix C: TIMSS 1999 Achievement in Mathematics 
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Appendix I: PIRLS 2006 Reading Achievement Distribution 
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Appendix M 
 
 
 
 
 
 
Project Information Statement/Letter of Invitation to School Principals 
 
Dear Sir/Madam  
 
A COMPARATIVE ASSESSMENT TO DETERMINE LITERACY, MATHEMATICS 
AND SCIENCE KNOWLEDGE AND SKILLS ACQUIRED AMONG GRADE 9 
LEARNERS IN PORT ELIZABETH SCHOOLS.  
 
My name is Keith Arnolds and I am a doctoral student at the Nelson Mandela Metropolitan 
University (NMMU). I am conducting research on comparative assessments under the 
supervision of Dr Christina Jordaan. The Provincial Department of Education has given 
approval to approach schools for my research. A copy of their approval is contained with this 
letter. I invite you to consider taking part in this research. This study will meet the 
requirements of the Research Ethics Committee (Human) of the NMMU.  
 
Aims of the Research 
The aim of the research is to draw a comparison between Grade 9 students from secondary 
schools in the Port Elizabeth district in South Africa using a standardized international 
assessment. The study will also focus on the educational and environmental issues that might 
have affected the participant’s performance. Furthermore, the results of the study will be 
used to compare the sample of South African students with their international counterparts. 
The ultimate aim is that the data gathered will be used by the researcher to make 
recommendations to the relevant authorities to consider adaptations to the South African 
school curriculum in order to improve the literacy, mathematics and sciences knowledge and 
skills of learners in South Africa.  
 
• PO Box 77000 •  Nelson Mandela Metropolitan University 
• Port Elizabeth • 6031 •  South Africa •  www.nmmu.ac.za 
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Significance of the Research Project 
 
The research is significant in many ways: 
 
• It is hoped the study will provide insight into the level of literacy, mathematics and 
science skills and knowledge of Grade 9 learners in Port Elizabeth as well as determine 
their work and career readiness.   
 
• The results may be generalized to represent students in all South African schools.  
 
• The findings may prove valuable with regards to the curriculum or methodology 
employed in the South African educational system.  
 
• It is also hoped the investigation can contribute to the knowledge foundation of Education 
by providing insight into current levels of literacy, mathematics and science skills and 
knowledge of South African students compared to their international counterparts. 
 
Benefits of the Research to Schools 
 
1. Dissemination of results to schools, Eastern Cape Department of Education, and the 
broader public 
 
2. The results will inform curriculum development in comparative education. 
 
Research Plan and Method 
Data will be collected via a student questionnaire, school questionnaire (to be completed by 
principal or designate) and standardized assessment tests involving reading, mathematics and 
science. Permission will be sought from the schools prior to their participation in the 
research. Only those schools who consent will participate. The tests will be administered by 
the researcher. All information collected will be treated with strictest confidence and neither 
the school nor individual learners will be identifiable in any reports that are written.  
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Participants may withdraw from the study at any time without penalty. The role of the school 
is voluntary and the School Principal may decide to withdraw the school’s participation at 
any time. The data required is not, to the researcher’s knowledge, of a sensitive nature. If a 
learner requires support as a result of their participation in the survey steps can be taken to 
accommodate this. 
 
School Involvement 
 
Once I have received your consent to approach learners to participate in the study, I will:  
 
• arrange a suitable time with your school for the data collection to take place 
• obtain informed consent from participants 
 
Invitation to Participate 
If you would like your school to participate in this research, please complete and return the 
attached form. 
 
Thank you for taking the time to read this information. 
 
 
Keith Arnolds      Dr Christina Jordaan 
D Ed student and researcher    Promotor  
NMMU      NMMU 
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School Principal Consent Form 
A comparative assessment to determine knowledge and skills acquired among Grade 9 
students in Port Elizabeth schools. 
 
I give consent for you to approach learners in Grade 9 to participate in the above-mentioned 
survey. I have read the Project Information Statement explaining the purpose of the research 
project and understand that: 
 
• The role of the school is voluntary 
• I may decide to withdraw the school’s participation at any time without penalty 
•  Learners in grades nine will be invited to participate and that permission will be sought 
from them 
• Only learners who consent will participate in the project 
• All information obtained will be treated in strictest confidence.  
• The learners’ names will not be used and individual learners will not be identifiable in 
any written reports about the study.  
• The school will not be identifiable in any written reports about the study.  
• Participants may withdraw from the study at any time without penalty. 
• A report of the findings will be made available to the school. 
• I may seek further information on the project from Keith Arnolds on 0792331304  
 
_________________________   ___________________________ 
Principal Signature     Date 
 
Please return to:  7 Daphne Street 
Gelvandale 
Port Elizabeth 
 
• PO Box 77000 •  Nelson Mandela Metropolitan University 
• Port Elizabeth • 6031 •  South Africa •  www.nmmu.ac.za 
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Appendix O 
 
2010 School Questionnaire   Administered by Keith Arnolds 
 
COUNTRY: South Africa  DISTRICT:   Port Elizabeth 
 
General Guidelines: 
1. The questionnaire should be completed by the principal or designate. 
2. It should take about 30 minutes to complete. 
3. If you do not know an answer precisely, your best estimation will be adequate for the 
purposes of the study. 
4. This questionnaire asks for information about: 
• The school’s resources; 
• The number of teachers in the school and their qualifications; 
• Characteristics of the students body; 
• The relationship the school has with the students; 
• Some of the administrative structures within the school; 
• Some of the pedagogical practices of the school. 
5. The information may help to establish the impact of resource distribution on learner 
achievements.  
Preliminary note: 
Sometimes you will be asked about: 
• the whole of your school; or 
• Grade 9 learners at which most 15-year-olds are studying. 
 
Your answers will be kept confidential and your school’s name will never be mentioned. 
Data generated from the questionnaire will only be used for generalization purposes.  
 
Thank you. 
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Q 1     Which of the following best describes the community in which your school is located?  
(Please tick only one box.) 
A village, hamlet or rural area (fewer than 3 000 people)    1 
A small town (3 000 to about 15 000 people) 
 ....................................................................................................................................... 
2 
A town (15 000 to about 100 000 people)   .. 3 
A city (100 000 to about 1 000 000 people)  .. 4 
Close to the centre of a city with over 1 000 000 people  .. 5 
Elsewhere in a city with over 1 000 000 people  .. 6 
Q 2      As at June 30, 2010, what was the total school enrolment?  
a) Number of boys:  ______________ 
 
b) Number of girls: ______________ 
Q 3 Is your school a public or an independent school? 
A public school 1 
(A school managed directly or indirectly by a public education authority, government 
agency, or governing board appointed by government or elected by public franchise.) 
 
An independent school 2 
(A school managed directly or indirectly by a non-government organisation; e.g., a  
church, trade union, businesses, other private institutions.)  
 
Q 4 About what percentage of your total funding for a typical school year comes from the 
following sources? 
 (Please write a percentage in each row. Write 0 (zero) if there is none.)  
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a) Government (includes departments, local, regional,  
and national).....................................................................  _________  % 
b) School fees or school charges paid by parents .............. _________  % 
c) Benefactors, donations, bequests, sponsorships,  
parent fund raising ...........................................................  _________  % 
d) Other .................................................................................  _________  % 
Total ..................................................................................  100  % 
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Q 5 Are the following grade levels part of your school? 
(Please tick one box in each row.) 
  Yes No 
a) Grade 1..................................................................................... 1 2 
b) Grade 2..................................................................................... 1 2 
c) Grade 3..................................................................................... 1 2 
d) Grade 4..................................................................................... 1 2 
e) Grade 5..................................................................................... 1 2 
f) Grade 6..................................................................................... 1 2 
g) Grade 7..................................................................................... 1 2 
h) Grade 8..................................................................................... 1 2 
i) Grade 9..................................................................................... 1 2 
j) Grade 10 .................................................................................. 1 2 
k) Grade 11 .................................................................................. 1 2 
l) Grade 12 .................................................................................. 1 2 
 
Q 6 The following question refers to different aspects of instructional time for Grade 9 
students in your school. 
 (Please write in a number in each row. Write 0 (zero) if there is none.) 
 
a) How many instructional weeks are there in the school year? ______ weeks 
 
b) How many class periods are there in the school week? ....  ______ class periods 
 
c) How many instructional minutes are there in the average  
single class period ? .............................................................  ______ minutes 
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Q 7 How often are the following factors considered when learners are admitted to your 
school? 
(Please tick one box in each row.) 
  Never   Sometimes Always 
a) Residence in a particular area....................................... 1 2 3 
b) Learner’s record of academic performance  
(including placement tests) ........................................... 1 2 3 
c) Recommendation of feeder schools ............................. 1 2 3 
d) Parents’ endorsement of the instructional or religious 
philosophy of the school ............................................... 1 2 3 
e) Whether the learner requires or is interested in 
a special programme  .................................................... 1 2 3 
f) Preference given to family members of current 
or former learners  .........................................................  1 2 3 
g) Other ..............................................................................  1 2 3 
 
Q 8  In your school, how important is each of the following factors in determining the 
study programme of Grade 9 students?  
(Please tick one box on each row.) 
  Not  Very 
  important Important important 
a) Learners’ choice ..................................................  1 2 3 
b) Learners’ previous academic record ..................  1 2 3 
c) A placement examination ...................................  1 2 3 
d) Teachers’ recommendation  ...............................  1 2 3 
e) Parents’ or guardians’ request ............................  1 2 3 
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Q 9 In your school, how much is the learning of Grade 9 learners hindered by: 
(Please tick one box on each row.) 
  Not Very To some A 
  at all little extent lot 
a) poor condition of buildings? ................................  1 2 3           44 
b) poor heating, cooling and/or lighting systems?  1 2 3           4 
c) lack of instructional space (e.g., classrooms)? 1 2 3           4 
d) lack of instructional material (e.g., textbooks)? 1 2 4 
e) not enough computers for instruction? ................  1 2 3           4 
f) lack of instructional materials in the library? ......  1 2 3           4 
g) lack of multi-media resources for instruction? 1 2 3           4 
h) inadequate science laboratory equipment? ..........  1 2 3           4 
i) inadequate facilities for the fine arts? ..................  1 2 3           4 
Q 10 For Grade 9 learners, do your school provide the following resources? 
(Please tick one box on each row.) 
  Yes No 
a) Extra courses on academic subjects for gifted learners  ........................  1            2 
b) Special training in English for low achievers.........................................  1            2 
c) Special courses in study skills for low achievers ...................................  1            2 
d) Special tutoring by staff members ..........................................................  1            2 
e) Room(s) where the learners can do their homework with staff help 1            2 
Q 11 In your school, about how many computers are available: 
 (Please write in a number on each row. Write 0 (zero) if there is none.) 
 Number 
a) in the school altogether? ...............................................................................     _____ 
b) available to 15-year-old learners ? ...............................................................  _______ 
c) available only to teachers?............................................................................  _______ 
d) available only to administrative staff? .........................................................  _______ 
e) connected to the Internet/World Wide Web? .............................................. _______ 
f) connected to a local area network (LAN, Intranet)? ................................... _______ 
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Q 12 In your school, how many full-time and part-time teachers: 
A full-time teacher is employed at least 90% of the time as a classroom teacher. 
All other teachers should be considered part-time. 
Note that categories b) to i) are not mutually exclusive, so the total item a) may 
be less than the sum of items b) to i). 
 (Please write in a number in each space provided. Write 0 (zero) if there is none.) 
  Full-time  Part-time 
a) are there in TOTAL?........................................                     _______    _____ 
b) have a recognized qualification in teaching? ........................   _______    _____ 
c) are fully certified as teachers by SACE? ...............................   _______    _____ 
d) are English teachers? ...............................................................   _______       _____ 
e) have a teaching qualification with a major in English?.....    _______        ______ 
f) are mathematics teachers? ......................................................   _______  _____ 
g) have a teaching qualification with a major in mathematics? _______        _______ 
h) are science teachers? ...............................................................   _______  _____ 
i) have a teaching qualification with a major in science?.......   _______    _______ 
 
Q 13 During the last three months, what percentage of teaching staff in your school has 
attended a programme of professional development?_____ % 
Professional development is a formal programme designed to enhance teaching skills or 
pedagogical practices. It may or may not lead to a recognised qualification. The total length 
of the programme must last for at least one day and have a focus on teaching and education. 
 
Q 14   Generally, in your school how often are Grade 9 learners assessed using: 
(Please tick one box in each row.) 
      4 or more 
    2 times 3 times times 
  Never Yearly a year a year a year 
a) Standardised tests? ....................................  1 2 3 4 5 
b) Teacher-developed tests?..........................  1 2 3 4 5 
c) Teachers’ judgmental ratings? .................  1 2 3 4 5 
d) Learner portfolios? ....................................  1 2 3 4 5 
e) Learners assignments/projects/homework? 1 2 3 4 5 
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Q 15 In your school, about how often is information on the performance of Grade 9 
learners formally communicated to: 
(Please tick one box on each row.) 
      4 or more 
    2 times 3 times times 
  Never Yearly a year a year a year 
a) parents? ......................................................  1 2 3 4 5 
b) school principal? .......................................  1 2 3 4 5 
c) district/government administrators?  1 2 3 4 5 
Q 16 In your school, are assessments of Grade 9 learners used to:  
(Please tick one box on each row.) 
  Yes No 
a) inform parents about their child’s progress? .......................................  1 2 
b) make decisions about retention or promotion? ...................................  1 2 
c) group learners for instructional purposes? ..........................................  1 2 
d) compare the school to district or national performance?....................  1 2 
e) monitor the school’s progress from year to year? ...............................  1 2 
f) make judgments about teachers’ effectiveness? .................................  1 2 
 
Q 17 Think about the teachers in your school. How much do you agree or disagree with 
the following statements?  
(Please tick one box on each row.)  
  Strongly    Strongly 
 disagree Disagree Agree agree 
a) The morale of teachers in this school is high. ........  1 2 3 4 
b) Teachers work with enthusiasm. .............................  1 2 3 4 
c) Teachers take pride in this school. ..........................  1 2 3 4 
d) Teachers value academic achievement. ..................  1 2 3 4 
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Q 18 In your school, is the learning of Grade 9 learners hindered by: 
(Please tick one box on each row.) 
  Not at all A little Somewhat A lot 
a) a shortage/inadequacy of teachers? .............................  1 2 3 4 
b) a shortage/inadequacy of English teachers? .................  1 2 3 4 
c) a shortage/inadequacy of mathematics teachers? .........  1 2 3 4 
d) a shortage/inadequacy of science teachers? .................  1 2 3 4 
e) a shortage/inadequacy of support personnel  
for classroom teachers? ...............................................  1 2 3 4 
 
Q 19      In your school, is the learning of Grade 9 learners hindered by: 
(Please tick one box on each row.) 
  Not Very To some A 
  at all little extend lot 
a)  low expectations of teachers? ......................................  1 2 3 4 
b) student absenteeism?...................................................  1 2 3 4 
c) poor student-teacher relations? ....................................  1 2 3 4 
d) teacher turnover? ........................................................  1 2 3 4 
e) lack of parental support for student 
learning at home? .......................................................  1 2 3 4 
f) disruption of classes by students? ................................  1 2 3 4 
g) teachers not meeting individual students’ needs? 1 2 3 4 
h) teacher absenteeism?...................................................  1 2 3 4 
i) students skipping classes? ...........................................  1 2 3 4 
j) students lacking respect for teachers? ..........................  1 2 3 4 
k) staff resisting change? .................................................  1 2 3 4 
l) not enough instructional time? ....................................  1 2 3 4 
m) the use of alcohol or illegal drugs? ..............................  1 2 3 4 
n)  teachers being too strict with students? ........................  1 2 3 4 
o) students intimidating or bullying other students? 1 2 3 4 
p) students not being encouraged to achieve their  
full potential? .............................................................  1 2 3 4 
q) students coming from poor home  
environments? ............................................................  1 2 3 4 
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Q 20 In your school, who has the main responsibility for: 
(Please tick as many boxes as appropriate on each row.) 
  Not a school Appointed or            Department 
 responsibility elected board Principal head         Teachers 
a) hiring teachers? ....................................... 1 1 1 1 1 
b) firing teachers? ........................................ 1 1 1 1 1 
c) establishing teachers’ starting salaries? 1 1 1 1 1 
d) determining teachers’ salary increases?  1 1 1 1 1 
e) formulating the school budget? .............. 1 1 1 1 1 
f) deciding on budget allocations 
within the school? ................................... 1 1 1 1 1 
g) establishing student disciplinary  
policies? ................................................... 1 1 1 1 1 
h) establishing student assessment  
policies? ................................................... 1 1 1 1 1 
i) approving students for admittance 
to school?  ................................................ 1 1 1 1 1 
j) choosing which textbooks are used? ...... 1 1 1 1 1 
k) determining course content?................... 1 1 1 1 1 
l) deciding which courses are offered? ...... 1 1 1 1 1 
 
 
Q 21  Some schools organize instruction differently for students with different abilities. 
What is your school’s policy about this for students in Grade 9? 
(Please tick one box in each row.) 
                     For all  For some For no 
 subjects       subjects subjects             
 
a) Students are grouped by ability into different classes 1 2  3 
 
b) Students are grouped by ability within their classes 1 2  3 
 
 
 
  
 237 
Q 22 This academic year, which of the following activities does your school offer to 
students in Grade 9? 
(Please tick one box in each row) 
Yes  No 
 
a) Band, orchestra or choir 1 2 
 
b) School play or school musical                                                                               1 2 
 
c) School yearbook, newspaper or magazine                                                            1 2 
 
d) Volunteering or service activities                                                                          1 2 
 
e) Book club                                                                                                               1 2 
 
f) Debating club or debating activities                                                                       1 2 
 
g) School club or school competition for foreign language, math or science            1  2 
 
h) Academic club                                                                                                       1 2 
 
i) Art club or art activities                                                                                          1 2 
 
j) Sporting team or sporting activities                                                                        1  2 
 
k) Lectures and/or seminars (e.g. guest speakers such as writers or journalists)       1  2 
 
l)   Collaboration with local libraries                                                                          1  2 
 
m) Collaboration with local newspapers                                                                     1 2 
 
n)  Cultural/Traditional activities                                                                                1  2 
 
Thank you for completing this questionnaire. Your participation is 
appreciated. 
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APPENDIX  P 
 
RESEARCH LEARNER QUESTIONNAIRE 
 
Dear Grade 9 Learner   
 
I am currently studying towards a Doctoral Degree at the Nelson Mandela Metropolitan 
University. I order to successfully complete my studies I require you to complete the attached 
questionnaire for me as part of my research.  
 
I would really appreciate your participation, but please note that participation is completely 
voluntary and you have the right to withdraw from the study at any time. The questionnaire is 
anonymous and you are not required to give your name or any other identifying particulars. 
The research results will be treated completely confidential and will only be used for 
academic purposes.  
 
If you are willing to participate, please complete the attached questionnaire as honestly as 
possible. There is no right or wrong answers and this is not an exam.   
 
PLEASE REMEMBER: Do not write your name on the questionnaire.  
 
Thank you for your participation. 
 
................................................. 
(Mr) K V Arnolds 
Researcher. 
 
Date: ...............................2010 
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INTERNATIONAL STANDARDISED ASSESSMENT 
TEST LANGUAGE:  English 
COUNTRY:    South Africa    
DISTRICT:   Port Elizabeth 
 
DATE:   ........................................2010 
 
LEARNER QUESTIONNAIRE  
 
Dear Student 
In this questionnaire you will find questions about: 
• you and your family; 
• your experience of your school; 
• what you plan to do in the future. 
 
Please read each question carefully and answer it as honestly as you can. Before you start 
with the questionnaire read the following guidelines: 
• Answer only on the provided answer sheet 
• Please do not answer on the questionnaire. 
• Do not write your name on the answer sheet as it is not required. 
• For multiple choice questions, write only the number. 
• For a few questions you will need to write in a short sentence.  
 
Please note: 
1. In this questionnaire, there are no ‘right’ or ‘wrong’ answers. Your answers 
should be the ones that are ‘right’ for you. 
2. You may ask for help if you do not understand something or are not sure how to 
answer a question.  
3. You have 180 minutes to complete the tasks. 
4. Your answers will be kept confidential.  
 
Thank you for your cooperation.  
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SECTION A: Demographic Data 
1. On what date were you born? ____________________________________ 
 
2. What is your home language ?  
English Afrikaans Xhosa Other(specify):_________ 
 
3. Gender 
Male  Female 
 
4. Who usually lives at home with you? 
A. Mother           
B. Stepmother or foster mother          
C. Father  
D. Stepfather or foster father   
E. Brother/s (Including stepbrothers)  
F. Sister/s (Including stepsisters)  
G. Grandpartens/s  
H. Both parents  
I. Others   
 
5. Age in years 
12  
13  
14  
15  
16  
Other   
 
6.  What is your race classification?      
Black  Coloured  White  Asian  Other  
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7. How many brothers and sisters do you have? 
Brothers and sisters    
None   
Older than you  
Younger than you  
Same age as you  
        
SECTION B: QUANTITATIVE QUESTIONS  
Some of the following questions are about your mother and father (or those person(s) who are 
like a mother or father to you — for example, guardians, step-parents, foster parents, etc.).  
If you share your time with more than one set of parents or guardians, please answer the 
following questions for those parents/step-parents/guardians you spend the most time with.  
8. What is your mother currently doing? 
A. Working full-time for pay  
B. Working part-time for pay     
C. Not working, but looking for a job               
D. Other (e.g. home duties, retired)  
 
9. What is your father currently doing? 
A. Working full-time for pay  
B. Working part-time for pay     
C. Not working, but looking for a job               
D. Other (e.g. home duties, retired)  
 
10. What is your mother’s main job? (e.g., School teacher, nurse, sales manager)  
_______________________________________________ 
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If she is not currently employed, please tell us her last main job. 
________________________________________________ 
11. What is your father’s main job? (e.g., School teacher, carpenter, sales manager).  
_________________________________________________ 
If he is not currently employed, please tell us his last main job. 
_______________________________________________ 
 
12.  What is the highest school grade your mother completed? 
______________________________________________ 
13. What is the highest school grade your father completed?  
_______________________________________________ 
14. Did your mother complete or attend university/college? 
Yes  
No  
15.  Did your father complete or attend university/college? 
Yes  
No  
 
16. In what country were you born? 
____________________________________ 
17. In what country were your parents born?  
_______________________________________ 
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18. What language do you speak at home most of the time? 
 
English Afrikaans Xhosa Other(specify):_________ 
 
 
19. During the past year, how often have you participated in the following activities?  
 
Activity  Never       Once or twice  3 or 4 times  More than 4 times 
Gone to the movies        
Visited a museum or art 
gallery 
    
Attended a music concert     
Attended an opera, ballet or 
classical symphony concert 
    
Watched live theatre     
Attended sporting events     
   
20. In general, how often do your parents:  
Activity  Never Sometimes Regularly   Often   All the time  
Discuss political or 
social issues with 
you 
     
Discuss books, 
films or television       
programmes with 
you 
     
Listen to classical 
music with you 
     
Discuss your school 
work with you  
     
Eat the main meal 
with you around a 
table 
     
Spend time just 
talking to you 
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21. How often do the following people work with you on your schoolwork? 
Activity  Never or 
hardly ever  
A few times 
a year  
About once 
a month    
Several 
times a 
month   
Several 
times a 
week  
Your mother       
Your father       
Your brothers and 
sisters  
     
Grandparents       
Other relatives       
Friends of your 
parents  
     
22. How many of these items do you have at your home? 
ITEM  NONE ONE  TWO  THREE OR MORE  
Cellular phone     
Television     
Calculator     
Computer     
Musical Instrument     
Motor car     
Bathroom      
 
23. During the last three years, have you attended any of these special courses at your school 
to improve your results?    
Description No, never                        Yes, sometimes Yes, regularly 
Extra or additional 
courses  
   
Remedial courses in 
English 
   
 Remedial courses in 
other subjects  
   
 Training to improve 
your study skills 
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24 During the last three years, have you attended any of these special courses outside of 
your school to improve your results?  
   
Description No, never                        Yes, sometimes Yes, regularly 
 Courses in English    
 Courses in other subjects     
 Extra or additional courses    
Remedial courses in 
English 
   
 Remedial courses in other 
subjects    
   
 Training to improve your 
study skills  
   
 Private tutoring    
 
 25 How often do these things happen in your English, math & science lessons?   
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Description Never Some lessons            Most lessons            Every lesson 
The teacher has to wait a long 
time for students to quieten down 
    
The teacher wants students to 
work hard 
    
The teacher tells students that they 
can do better 
    
The teacher does not like it when 
students deliver careless work 
    
The teacher shows an interest in 
every student’s learning 
    
The teacher gives students an 
opportunity to express opinions 
    
The teacher helps students with 
their work 
    
The teacher continues teaching 
until the students understand 
    
The teacher does a lot to help 
students 
    
The teacher helps students with 
their learning 
    
The teacher checks students’ 
homework 
    
Students cannot work well     
Students don’t listen to what the 
teacher says 
    
Students don’t start working for a 
long time after the lesson begins 
    
Students have to learn a lot     
There is noise and disorder     
At the start of class, more than 
five minutes are spent doing 
nothing 
    
 26 In the last full week you were in school, how many class periods did you spend in: 
 a.  English?      __________                      
 b.  Mathematics? ____________  
 c.  Science? ____________  
 
 27        On average, about how many students are in your:   
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 a)  English class(es)?       ____________        
 b) mathematics class(es)?   ____________     
 c) science class(es)?           ____________ 
 
28 How many times in the previous two school weeks did you:   
 
Description None Once or twice 3 or 4 times 5 or more times 
miss school?                       
skip classes?      
arrive late for school?     
 
29  How much do you disagree or agree with each of the following statements about teachers 
at your school? 
 Strongly 
disagree          
Disagree Agree Strongly agree 
Students get along well 
with most teachers
    
Most teachers are 
interested in students’ 
well-being
    
Most of my teachers 
really listen to what I 
have to say
    
If I need extra help, I 
will receive it from my 
teachers 
    
Most of my teachers 
treat me fairly 
    
 
30      My school is a place where: 
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 Strongly 
disagree          
Disagree Agree Strongly 
agree 
I feel like an outsider (or left out of 
things)      
    
I make friends easily.     
I feel like I belong.     
I feel awkward and out of place.      
 Other students seem to like me.     
I feel lonely.      
I do not want to go.      
I often feel bored     
31 Please indicate how often each of these applies to you.     
 Never Sometimes Most of the 
time 
Always 
I complete my 
homework on time             
    
I do my homework 
while watching 
television.
    
My teachers grade my 
homework 
    
I finish my homework 
during the school day 
    
My teachers make 
useful comments on my 
homework  
    
I am given interesting 
homework 
    
My homework is 
counted as part of my 
exam marks 
    
 
32    On average, how much time do you spend each week on homework and study in these 
subject areas? (When answering include time at the weekend too.) 
 No time a week        less than 1 hour 
a week         
Between 1 and 
3 hours a week     
3 hours a week 
English     
mathematics            
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science     
33 Each day, about how much time do you usually spend reading for enjoyment?  
I do not read for enjoyment               
30 minutes or less each day  
More than 30 minutes to less than 60 minutes each day             
1 to 2 hours each day  
More than 2 hours each day  
34 How much do you disagree or agree with these statements about reading?  
 Strongly 
disagree          
Disagree Agree Strongly agree 
I read only if I have to      
Reading is one of my 
favourite hobbies 
    
I like talking about 
books with other 
peopled 
    
 I find it hard to finish 
books
    
I feel happy if I receive 
a book as a present 
    
For me, reading is a 
waste of time 
    
I enjoy going to a 
bookstore or a library  
    
I read only to get 
information that I need 
    
I cannot sit still and read 
for more than a few 
minutes 
    
 
35 How often do you read these materials because you want to? 
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Reading Material Never or 
hardly ever 
A few times 
a year 
About once 
a month 
Several 
times a 
month 
Several 
times a 
week 
Magazines                    
Comic books      
Fictions (novels, 
narratives, stories) 
     
Non-fiction books      
Emails and Web 
pages 
     
Newspapers      
 
 36 How many books are there in your home?  
(There are usually about 40 books per metre of shelving. Do not include magazines.)  
a.        None                   
 b.       1-10 books                  
c.       11-50 books      
 d.      51-100 books 
 e.      101-250 books    
 f.        251-500 books              
 g.      More than 500 books 
37 How often do you borrow books to read for pleasure from a public or school library? 
  
a.  Never or hardly ever  
b.  A few times per year 
c. About once a month     
d.  Several times a month 
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38 At your school, about how often do you use:  
 Never or 
hardly ever 
A few times 
a year 
About once 
a month 
Several 
times a 
month 
Several 
times a 
week 
School library?          
Computers?           
Calculators?            
Internet?            
Science laboratories?      
39 What kind of job do you expect to have when you are about 30 years old? 
__________________________________________________________________________ 
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40         In your last school report, what mark did you receive in the following   subjects? 
 English       
 Mathematics   
Science  
  
41 In your last school report, how did your mark compare with the pass mark in each 
subject? 
    
 Above the pass 
mark 
At the pass mark Below the pass mark 
English         
 Mathematics     
Science    
 
42 How confident do you feel about having to do the following mathematical tasks?   
 Very 
confident       
Not very 
confident         
Not at all 
confident 
Confident 
Using a train timetable to 
work out how long it will 
take to get from one place to 
another.  
    
Calculating how much 
cheaper a TV would be after 
a 30% discount.    
    
Calculating how many 
square metres of tiles you 
need to cover a floor. 
  
    
Understanding graphs 
presented in newspapers.
  
    
Solving an equation like 3x 
+ 5 = 17.  
 
    
Finding the actual distance 
between two places on a 
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map with a 1:10,000 scale
  
Solving an equation like 
2(x+3)=(x+3)(x-3)  
    
Calculating the petrol 
consumption rate of a car 
    
   
 
43 To what extent do you agree with the following statements about studying mathematics? 
  
 Strongly 
disagree          
Disagree Agree Strongly agree 
I often worry that it will 
be difficult for me in 
mathematics classes. 
    
    
I am just not good at 
mathematics.  
 
    
I get very tense when I 
have to do mathematics 
homework.  
    
    
I get good marks in 
mathematics.  
   
    
I get very nervous doing 
mathematics problems.
 
    
I learn mathematics 
quickly.  
   
    
I have always believed 
that mathematics is one of 
my best subjects. 
    
    
I feel helpless when doing 
a mathematics problem.
 
    
In my mathematics class, 
I understand even the 
most difficult work. 
   
    
I worry that I will get 
poor marks in 
mathematics. 
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44 How much do you agree with the statements about science below? 
 
 Strongly 
disagree          
Disagree Agree Strongly agree 
 I generally have fun 
when I am learning 
science topics. 
    
I like reading about 
science.  
    
I am happy doing 
science problems     
    
I enjoy acquiring new 
knowledge in science 
  
    
I am interested in 
learning about science 
    
   
 
45  How much do you agree with the statements below? 
 
 Strongly 
disagree          
Disagree Agree Strongly 
agree 
Advances in broad science and 
technology usually improve people’s 
living conditions.  
    
Science is important for helping us to 
understand the natural world   
    
Some concepts in science help me see 
how I relate to other people   
    
Advances in broad science and 
technology usually help improve the 
economy   
    
I will use science in many ways when I 
am an adult.  
    
Science is valuable to society.       
Science is very relevant to me.     
I find that science helps me to 
understand the things around me   
    
Advances in science and technology 
usually bring social benefits.   
    
When I leave school there will be many 
opportunities for me to use science. 
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46  How often do you do these things?   
 
 Very often          Regularly Sometimes Never or 
hardly ever 
Watch TV programmes about 
broad science              
    
Borrow or buy books on science 
topics   
    
Visit web sites about science 
topics  
    
Listen to radio programmes 
about advances in science  
    
Read science magazines or 
articles in newspapers  
    
Attend a science club     
  
47 How much do you agree with the statements below? 
 
 Strongly 
disagree          
Disagree Agree Strongly agree 
I would like to work in a 
career involving science.  
    
I would like to study 
science after secondary 
school.  
    
I would like to spend my 
life doing advanced 
science.  
    
I would like to work on 
science projects as an 
adult.  
    
  
 
 
Thank you for completing this questionnaire 
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FACULTY OF EDUCATION 
Tel . +27 (0)41 504 2125 
Fax. +27 (0)41 504 9383  
 
 
 
 
 
6 June 2012 
Mr KV Arnolds / Dr C Jordaan 
Education Faculty 
NMMU 
 
Dear Mr Arnolds / Dr Jordaan 
 
A COMPARATIVE ASSESSMENT TO DETERMINE MATHEMATICS, LANGUAGE AND 
SCIENCE KNOWLEDGE AND SKILLS ACQUIRED AMONG GRADE 9 STUDENTS IN 
PORT ELIZABETH SCHOOLS 
 
Your above-entitled application for ethics approval was approved by the Faculty Research, 
Technology and Innovation Committee of Education (ERTIC) meeting on 6 March 2012. 
 
We take pleasure in informing you that the application was approved by the Committee. 
The ethics clearance reference number is H12-EDU-ITE-003. 
 
We wish you well with the project. Please inform your co-investigators of the outcome, and 
convey our best wishes. 
 
Yours sincerely 
 
 
 
Ms J Elliott-Gentry 
Secretary: ERTIC 
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